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fis, NATION-WIDE attention is 
mal being given the matter of in- 
dustrial plant rehabilitation. Concerted 
action on the part of those plants that 
should rehabilitate by modernization 
and replacement — strictly from a 
selfish point of view — would give 
tremendous impetus to business activity 
now budding. 

Plant and maintenance engineers can 
render no greater service at this time 
than by re-presenting their findings as 
recorded on Maintenance Engineer- 
ing’s Plant Survey Check Sheet, fur- 
nished them with the March, 1932, 
issue. We urge that use at this time of 


that keen-edged tool of engineered 


maintenance. 





DECEMBER 5-10 





more important 





When business was booming, 
it was not necessarily fatal to 
waste some fuel, steam or 
electrical energy. It did not 
matter much if power trans- 
mission was somewhat ineffi- 
cient. Profits were plentiful. 
They far overbalanced the 
losses. 


Not so today or tomorrow. 
To be among those present in 
the inevitable gold rush to 
new prosperity, plants must 
study now the equipment 
which soon will set new stand- 
ards of economy. 


than ever before 


To see this equipment, come 
to this year’s Power Show. It 
will be a revelation of progress 
—a veritable peep into the 
future. 


Men who lead and want to 
keep that lead, will come from 
the far corners of the earth 
to see, study, compare and 


decide. 


Employers who know that 
their welfare depends on fully 
informed executives, will see 
to it that their mechanical 
men and executives attend this 


great NATIONAL Biennial 


Exposition. 





Mark 
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DESIGN, APPLICATION, COST 
of Standardized Drives for 
Overhead Chain Conveyors 


travel in any direction in both 

horizontal and vertical planes, 
overhead, single strand conveyors 
have become a popular means of 
transporting materials either during 
process or from one factory depart- 
ment to another. As the number of 
installations grows in any plant the 
need for standardization of design be- 
comes apparent. Standardized con- 
struction requires fewer repair parts 
and facilitates the job of relocating 
the equipment when layouts are re- 
vised. 

With standardization in mind, 
some years ago, the engineers of a 
large automobile eompany made a 
thorough investigation of the over- 
head conveyor problems in_ their 
plant, with the result that certain 
standards of construction and design 
were agreed upon. This article will 
outline the designs of the standard 
drives and their various applications. 
To secure a basis to work from, tests 
were made of conveyors during 
operation. 

Tests of several of the conveyors 
revealed that the pull on the con- 
veyor chains never exceeded 3 per 
cent of the total weight of the chain, 
trolleys, hooks, and stock being car- 
ried. It was evident that in the past 
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there had been a tendency to over- 
power the drives considerably. In- 
vestigation also showed that there 
were two general classes of these 
conveyors : 

1. Long conveyors, 750 to 4,000 
ft. in length, heavily loaded. 

2. Short conveyors, 50 to 750 ft. in 
length, lightly loaded, requiring 1-hp. 
motors. 

These general classes were again 
broken down into two types: 

A. Conveyors which operated at 
one constant speed. 

B. Conveyors, the speed of which 
had to be varied over a wide range 
to meet changing operating condi- 
tions. 

The location of the drives resulted 
in a further division of the above 
classes into two types: 

a. Conveyors in which it was pos- 
sible to install a driving sprocket so 
that the chain had, on the light drives, 
at least 90 deg. of wrap and, on the 
heavy drives, 180 deg. of wrap 
around the head sprocket. 

b. Conveyors in which it was not 
convenient or desirable to drive 


through a head sprocket. For this 
type the caterpillar drive was adopted. 

Type 1-A-a is illustrated by Fig. 1; 
Fig. 2 illustrates types 1-B-a, 1-A-b, 
and 1-B-b; Fig. 3 illustrates type 
2-A-a; Fig. 4 illustrates type 2-B-a; 
and Fig. 5 illustrates types 2-A-b and 
2-B-b. Fig. 6 represents a conveyor 
drive with No. 458 chain wrapped 
180 deg. around the head sprocket. 
It also shows the trolley and chain 
construction. 

Power for the drive in Fig. 1 is 
supplied by a ceiling mounted motor 
which drives the speed _ reducer 
through a flat belt. The reducer is of 
the vertical, worm gear, high effi- 
ciency type and is used in either 20:1 
or 40:1 ratios, depending on the con- 
veyor speed desired. Both reducers 
have 2;7%-in. low speed shafts and a 
rating of 0.206 hp. at 1 r.p.m. of this 
shaft. The low speed shaft is ver- 
tical; the upper end carries an out- 
board bearing bolted to the upper 
part of the drive frame. This shaft 
mounts a 20-tooth, 14 diametral pitch, 
3-in. face, cut steel pinion which 
drives a 68-tooth cast-iron gear fitted 
on the vertical headshaft. The head- 
shaft is 244 in. in diameter and is 
fitted with two vertical bearings. 
Collars on each side of the lower bear- 
ing maintain the gear and pinion 








alignment. The head sprocket is 
usually 25.569 in. in pitch diameter 
with 10 teeth, although other sizes 
are available for special conditions. 
The drive in Fig. 2 is identical with 
that in Fig. 1 except that a variable 
speed transmission has been intro- 
duced between the motor and the 
speed reducer. The motor driving 
the transmission can be mounted sev- 
eral feet away from it and connected 
by a flat belt. The variable speed 
transmission used with this drive has 
a maximum speed five times greater 
than the minimum speed. Its shafts 
are 13% in. in diameter. The constant 


® 


Sprocket 


Fig. 1—Elevation of drive 1-A-a for 
long, constant-speed, sprocket driven 


conveyors. 


speed shaft is intended to operate at 
390 r.p.m. Drive from the transmis- 
sion to the speed reducer is through 
a 1-in. pitch roller chain. 

To convert style 1-B-a in Fig. 2 to 
style 1-A-b, the variable speed trans- 
mission is not installed but the cater- 
pillar drive, shown in dotted lines, is 





added. Drive 1-B-b is identical with 
1-A-b, except that it includes the 
transmission. The caterpillar drive 
consists of a second idler sprocket 
mounted, in heavy drives, on approxi- 
mately 4-ft. centers and on light 
drives, on 3-ft. centers with the head 
sprocket. The position of the bear- 
ing supporting the idler shaft for the 
second sprocket can be adjusted to 
take up slack in the caterpillar chain. 
The chain operates around the two 
sprockets in the manner shown in the 
plan view shown in Fig. 7. The 
caterpillar chain is similar to the con- 
veyor chain with the addition of teeth 








reducer. This reducer has a ratio of 
40:1; its low speed shaft is 144 in. 
in diameter and has a capacity of 
0.089 hp. at 1 r.p.m. The low speed 
shaft of the reducer is vertical and is 
fitted with an outboard bearing 
mounted in the upper part of the 
drive frame. The cut steel pinion on 
this shaft has 12 teeth, 4 diametral 
pitch, and a 2-in. face. It drives a 
cast-iron gear, with 72 teeth, on the 
headshaft. The headshaft is 27% in. 
in diameter and is mounted in two 
vertical bearings. The = sprocket 
usually has a 25.569-in. pitch diam- 
eter and 10 teeth. 
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Fig. 2—The drive shown in the elevation without the caterpillar 


attachment in dotted lines is type 1-B-a. 


the variable speed transmission 


The same drive without 
and with the caterpillar drive is type 


1-A-b. When both the transmission and caterpillar attachment are 
included the drive is type 1-B-b. 


fastened to every second link. These 
teeth engage the conveyor chain as 
illustrated, imparting to it the power 
of the drive. 

The light drive in Fig. 3 has the 
motor mounted in the frame. A V- 
belt transmits the power to the verti- 
cal, high efficiency type, worm gear 





STANDARDIZED DRIVE COSTS AND CAPACITIES 
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The drive in Fig. 4 is the same as 
that in Fig. 3, except for the addition 
of a 5:1 variable speed transmission 
placed on top of the unit. A motor 
drives the constant speed shaft of 
the transmission through a V-belt. 
The transmission has 4§-in. shafts, 
with constant speed shaft operating 
at 440 rpm. The drive from the 
transmission to the reducer is by a 
4-in. pitch roller chain. Fig. 5 repre- 
sents the same units as shown in Figs. 
3 or 4, but with the addition of a 
caterpillar drive similar to that pre- 
viously outlined. 

Reduction ratios from the motors 
to the speed reducers or variable 
speed transmissions, and from the 
transmissions to the speed reducers, 
must be determined separately for 
each drive because each installation 
requires definite conveyor speeds. 

In general, the drives have the ad- 
vantage of simple design. Because 
of the structural steel frame they are 
erected easily and can be securely at- 
tached to the ceiling. With only two 
types of speed reducers, two sets of 
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driving gears, and two sizes of vari- 
able speed transmissions, drives are 
available that will take care of about 
95 per cent of all overhead, single 
strand, conveyor installations. These 
drives will operate most efficiently 
with No. 458 rivetless, drop-forged 
chain. 

Some of the advantages of this 
chain are: 

Drop-forged construction. Owing 
to the unusual conditions under which 
overhead conveyors are required to 





The size of the drive and the horse- 
power of the motor to be used with 
it can be determined easily in the fol- 
lowing manner: Ascertain the total 
maximum weight of material to be 
carried by the conveyor at any one 
time and, to this figure, add the 
weight of the chain, trolleys, and 
hooks. Three per cent of this total 
weight will represent the pull the 
drive will have to exert on the chain. 


In the formula: 


































By substituting the known figures 
for the pull, radius of the head sproc- 
ket chosen, and the maximum desired 
speed of the conveyor the equation 
can be solved for the value of hp. 
Because this value of horsepower 
represents the power required at the 
head shaft, it is necessary to divide it 
by the estimated efficiency of the 
drive to determine the maximum run- 
ning horsepower of the motor. Ifa 
high quality worm gear speed reducer 
is used the drive should have an over- 
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Fig. 3—Elevation of drive 2-A-a for short constant-speed sprocket 


driven conveyors (Left). 


Fig. 4—Drive 2-B-a for short, variable- 


speed, sprocket-driven conveyors (Right). 


ing stresses, some of which are the 
bending type that are difficult to esti- 
mate. A break in a conveyor chain 
operating over the heads of workers 
could have very serious consequences. 
Drop-forged chain possesses an ex- 
cellent factor of safety for this serv- 
ice; No. 458 has an ultimate strength 
of 30,000 pounds. 

The construction of the links 
allows a slight harmless telescoping 
action to take place at the bottom of 
dips and ahead of the drive. 

With the variety of drives de- 
scribed there is no need to design the 
conveyor for the drive. Therefore 
the conveyor can be laid out for 
efficiency and convenience only. 

Long conveyors, 1,500 ft. and over 
in length, operate best with the cater- 
pillar drive. This drive gives a 
smoother pull to the chain; the result 
is less tendency to develop surge. On 
shorter conveyors the choice between 
the sprocket and the caterpillar type 
of drive is solely a question of lay- 
out. When the sprocket type can be 
located conveniently the cost is ap- 
proximately $100 less. 


Fig. 5—The sketch shows how the 
caterpillar drive is added to drives 
2-A-a and 2-B-a to make drives 2-A-b 
and 2-B-b respectively. 
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= headshaft torque, or the pull 

in the chain multiplied by the pitch 

radius in inches of the head sprocket. 

hp. = the horsepower required at 
the head sprocket. 

N = r.p.m. of the head sprocket, 
or the maximum desired conveyor 
speed in feet per minute divided by 
the circumference of the pitch circle 
of the head sprocket in feet. 


Conveyor drive 


ciency of 65 per cent with a 20:1 
reducer. A motor should be chosen 
slightly larger than this estimated 
horsepower to take care of starting 
loads and to conform to a standard 
commercial size. 

In practice, the lighter type drives 
are confined to conveyors requiring 
1-hp. motors although, actually, these 
drives should be able to handle a 
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Fig. 6—Details of a sprocket drive with 180 deg. of chain wrap. 








Chain guides... 


No.488 conveyor chain, 





. Headshatt 
a \ a/ 
\ Teeth in / 
| chain’ 
\ 7 "+++. Sprockets - 


=  No458 chain., 








5 





Fig. 7—Details of the caterpillar drive. 


chain pull of 1,360 lb. A 1-hp. motor can handle a maximum chain pull of 
on such a drive can exert a 750-lb. 
The heavier type drives 


chain pull. 


3,000 pounds. 


An accompanying table shows the 
are used on all other installations and capacities of these drives with regard 





to chain pull with their maximum and 
minimum speeds. Approximate costs 
also are shown on a basis of using 
the highest quality units throughout, 
These costs include the assembly of 
the drives but do not provide for the 
electric motors. They are the actual 
costs of an individual user who 
bought the units and assembled them 
in his plant. 

No plant burden appears in the 
figures. 

This article has dealt almost en- 
tirely with drives for overhead con- 
veyors. A succeeding article will 
outline the construction of the con- 
veyor track, the permissible dips and 
curves, and will give information in 
regard to the cost and application of 
the conveyors in modern layouts. 


Cost-Cutting Motor Maintenance 


ANY maintenance men can 
M remember’ when a _ motor 

burnout was looked upon as 
a necessary evil, and to be expected. 
Today the idea is prevalent that when 
a motor fails some controllable fac- 
tor is responsible, and the question 
immediately is asked, “What is it?” 

From the report of a machinery 
insurance company: “In d.c. motors 
nearly 60 per cent of the failures 
were in the armatures and these ac- 
counted for more than 70 per cent of 
the repair costs. For d.c. generators 
these figures are more than 80 and 
90 per cent respectively. In a.c. slip- 
ring motors more than 61 per cent of 
the breakdowns were in the rotor and 
stator windings, and represented 85 
per cent of the repair costs. Nearly 
70 per cent of the failures in squirrel- 
cage motors were in the stator wind- 
ings.” 

The greatest opportunity for cost 
cutting and increasing the reliability 
of a motor or generator lies in con- 
centrating on the causes of winding 
failures. ‘This includes making sure 
that the best materials and workman- 
ship are used in the motor, followed 
by proper installation, inspection, and 
maintenance. Not all winding fail- 
ures can be eliminated, but proper 


412 


MARIN PHILLIPS 


Plant Engineer, Tarentum Paper Mills 
Tarentum, Pa. 


attention to the factors that are most 
likely to cause failure will reduce 
them. 

To review the most important fac- 
tors contributing to motor ‘failure, 
with their remedies, will give a clearer 
understanding of what constitutes 
effective motor maintenance. These 
factors are: 


OVERLOADS 


A motor winding is designed for a 
certain horsepower rating and a tem- 
perature rise that will not exceed a 
safe -value for the insulation. A 
motor will not burn out immediately 
when operating under a load above 
its rating, but when the operating 
temperature desirable for the insulat- 
ing materials is exceeded very much, 
the insulation dries out and cracks, 
allowing moisture, dust, and fumes to 
enter. These will eventually cause a 
breakdown. 

Excessive temperature causes in- 
sulation to shrink, giving the coils a 
chance to move in the slots under the 
influence of vibration and magnetic 
stresses. Coil movement will soon 
cause the insulation on the coil to 
wear through. 

Aside from overloads, excessive 
temperature rise may be due to low 


voltage, poor connections in the con- 
trol equipment, wiring, or motor, or 
by single-phase operation. : 
At rated load a motor performs 
more efficiently than at other loads. 
This is particularly true of ac. 
motors. Whether a motor is properly 
loaded can be told only by making a 
load test with suitable instruments. 
Every plant should have sufficient 
testing instruments to make load tests 
of all motors. With d.c. motors load 
tests can be made with a voltmeter 
and ammeter, but more satisfactory 
results can be obtained by the use of 
a recording wattmeter, which will 
register the fluctuations of the load. 
For a.c. motors more instruments 
will be required, since the product of 
volts times amperes will not indicate 
real power because of the effect of 
power factor. Testing instruments 





“The only way to tell when 
a winding is approaching 
a very dangerous condition 
through moisture absorption 
is by making periodic insu- 
lation resistance tests.” 
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needed will be a portable a.c. volt- 
meter, two split-core current trans- 
formers, one portable polyphase watt- 
meter and one portable ammeter. 

When a motor suddenly overheats 
the cause is probably overload or 
single-phase operation due to a loose 
contact, poor connection, or blown 
fuse. The test for single-phase 
operation will usually be made first, 
by using the ammeter and one of the 
current transformers to check the 
current in the line leads. An abnor- 
mally low reading in one wire will 
indicate a poor connection; no read- 
ing will indicate an open circuit. 

Next, check the clearance between 
the rotor and stator for worn bear- 
ings. If this check shows the bear- 
ings to be in good conditon the over- 
heating is probably due to the load. 

This condition calls for the inser- 
tion of the wattmeter in the motor 
circuit and an investigation to deter- 
mine the cause of the overload. The 
meter should be left in the circuit 
until the trouble has been located and 
corrected. ; 

All modern motor control equip- 
ment is equipped with overload relays, 
to protect against overloads. The re- 
lay is the protector of the motor and 
should be kept in first-class condition. 
The best way to insure this condition 
is to give the relay regular attention. 

When a relay in good condition 
trips, it is a signal that the peak loads 
are too long for the time limit setting 
or an overload exists. Also, trouble 
may be developing that will lead to 
expensive repairs, if not detected in 
time. 

The ampere setting of a relay 
should represent not more than a 25 
per cent overload for the motor, ex- 
cept in special cases or emergency. 
If more than a 25 per cent overload 
setting becomes necessary the motor 
should be watched closely and a load 
test made to determine the cause. 

Fuses of sufficient capacity to take 
care of the starting load should be in 
the line switch controlling the start- 
ing equipment, in addition to overload 
relays which furnish protection for 
the motor. I believe the rating of 
such fuses should be limited to 400 
amperes. 


MOISTURE 


Moisture is the worst enemy of 
electrical insulation. Insulation to 
ground and between conductors of 
opposite polarity is the weak link in 
an electrical circuit. When the in- 
sulation is properly designed it will 
protect the circuit until moisture or 
other agencies destroy it. 
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Moisture absorption can be elim- 
inated or reduced by operating motors 
close to the full-load temperature rat- 
ing. In extremely damp places it may 
be necessary to overload a motor 
slightly in order to obtain this tem- 
perature rise. Under such conditions 
the test meter and thermometer 
should be used jointly in determining 
the proper load. 

Standard motor insulation can 
withstand a maximum temperature of 
105 deg. C., but allowance must be 
made for the difference in tempera- 
ture between the part of the coil in 
the slot and the exposed part, as 





“Whether a motor is proper- 
ly loaded can be told only 
by making a load test with 
suitable instruments. Every 
plant should have sufficient 
testing instruments to make 
load tests of all motors.” 





measured by the thermometer. To be 
on the safe side the temperature 
should not exceed 80 deg. C. At this 
operating temperature a winding will 
not absorb moisture. 

When a motor cannot be operated 
at a sufficiently high temperature to 
keep the winding dry it must be taken 
out of service for drying out, or arti- 
ficial heat applied. The only way to 
tell when a winding is approaching a 
dangerous condition through mois- 
ture absorption is by making periodic 
insulation resistance tests. 

Much can be done toward moisture 
elimination by proper installation. All 
motors should be installed on a base 
raised above the floor level and pro- 
tected from splashing or dripping of 
water. 


BEARING TROUBLES 


The clearance between stator and 
rotor should be gaged for bearing 
wear oftener than is generally sup- 
posed to be sufficient. This is par- 
ticularly true of a.c. motors, because 
of the small clearance. A very little 
wear in the bearings will allow the 
rotor to rub on the stator, and soon 
result in a winding failure. 

Bearing troubles are due to one or 
more of these causes: 


1. Insufficient lubrication. 





2. Lubrication not suitable for the 
service, 

3. Grit, dirt,-or other foreign sub- 
stances in the lubricant. 

4. Belt too tight. 

5. Natural wear. 

6. Vibration or bearing pounding 
due to improperly lined gear drive. 

7. Excessive end thrust on direct- 
connected drives. 

8. Bearing metal unsuitable for the 
service. 

9. Poor workmanship in babbitting 
and boring the bearings. 


When a motor bearing is babbitted 
it should be bored to fit the journal 
with which it is to be used, if possible, 
in order to allow for wear. Boring 
of motor bearings requires the work- 
manship of the best machinist obtain- 
able because the small clearance be- 
tween rotor and stator of a.c. induc- 
tion motors makes it necessary to 
have a good bearing fit. 

At regular intervals, say every two 
years, a motor should be taken apart, 
cleaned thoroughly, and the winding 
dried out and given a good painting 
with an air or electric spray gun.. 
This is far better than brush painting 
as it will force paint into the corners 
of the slots between the coils, and into 
cracks and abrasions in the insulation, 
in a manner that the brush can not 
do. Besides these advantages the 
spray gun speeds up the work, which 
is of more value than is generally 
realized, as frequently the time for 
doing the work is limited. 

A good grade of insulating varnish, 
recommended by the manufacturer 
for the conditions under which the 
motor is operating, should be used. 
It should be quick air drying, oil-, 
acid- and water-proof. 

Some plants make a practice of dip- 
ping the winding in varnish; after 
leaving it in long enough for the var- 
nish to soak into the insulation the 
winding is taken out and baked. This 
is a good plan and will pay in any 
plant having a large number of 
motors rated below 100 hp. In any 
event, a baking oven should be avail- 
able in most plants for drying out 
motors with a low-resistance winding. 

While the motor is disassembled 
any defects should be remedied. 

Usually it is difficult to get motors 
out of service for a general over- 
hauling as often as needed, because 
of continuous operation and the cost 
involved. 

A good rule is to give a motor a 
general overhauling every time it is 
taken out of service or moved. The 
latter may be done frequently in some 
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plants. Also, when bearings are 
changed an oportunity usually is pre- 
sented to go over the motor thor- 
oughly. 


O1Lty WINDINGS 


Many winding failures are due to 
oil-soaked insulation. Oil rots the 
insulation and causes dirt to adhere 
more closely, making it difficult to 
clean the windings properly. 

Oil is sprayed over the windings 
through leakage from the bearings 
which may be due to: 


1. Over-oiling ; trying to carry the 
oil level too high or just pouring in 
oil with no thought of the conse- 
quences. 

2. Improper design of bearing or 
housing. 

3. Draft of air through bearing. 

4. Oil syphoning by lint or dirt. 

5. Motor not level, causing the oil 
gage to register falsely, or the oil 


rings to bear too heavily against the 
end of the bearing. 

6. Excessive vibration caused by 
poor foundation, unbalanced rotor or 
pulley, misalignment of gear drives, 
rigid coupling to driven machine. 

7. Excessive end thrust. 

8. The oil groove at each end of 
the bearing may be filled with dirt, or 
the drain holes in bottom plugged, or 
these details may not have been pro- 
vided when the bearing was bored. 

9. Oil vapor may be _ formed 
through the churning of the oil or 
operation at a high temperature. In 
a non-sealed bearing this vapor will 
spread to the winding. 

Stubborn cases of oil leakage will 
sometimes arise on motors with sleeve 
bearings that will tax the ingenuity of 
the maintenance man to the limit. 
Most oilers tend to live up to their 
name and play safe by keeping bear- 
ings filled to the top of the oil gage. 
In some cases this will be too much 





oil, causing an overflow into the wind. 
ing. It is advisable to watch some 
motors very closely for a few days to 
determine the stationary oil level. 

It is necessary to seal some bear- 
ings inside and outside of the hous. 
ing to prevent oil leakage and exclude 
dirt. Sealing is best accomplished 
with felt washers, cut so as to fit the 
shaft tightly, and held in place by a 
metal washer having a hole a little 
larger than the shaft. Both washers 
should be put in place on the shaft 
before drilling the holes for the 
screws in the bearing housing, in 
order to obtain the proper fit. 

When motors are installed in out- 
of-the-way places, where the mainte- 
nance men have to wade through 
dirty, wet, and oily floors, and climb 
ladders to get to them, motors are 
sure to be neglected. They should be 
placed always in an easily accessible 
location to facilitate maintenance and 
inspection. 


Unusual Conditions feasible Air to Replace Steam 
For Operating Drop Forge Hammers 


OMPRESSED air has success- 
# fully replaced steam for oper- 
ating drop forge hammers in a 
plant that manufactures and repairs 
oil well drilling tools and equipment. 
Two hammers, a 2,500-lb. and an 
800-lb. size, formerly were supplied 
steam at 120-lb. pressure from a 
40-in. x 18-ft. locomotive-type boiler. 
Trouble had been experienced with 
boiler scale and when it became 
necessary to replace the boiler, the 
use of compressed air was considered 
and finally decided upon. 
Since only one hammer is used at 
a time the operation of the 2,500-Ib. 
hammer determined the size of the 
necessary compressor, but from this 
point on it was soon found that very 
little data were available from the 
comparatively few installations of air- 
operated hammers that would mate- 
rially assist in determining proper 
compressor or receiver sizes. Upon 
the recommendation of the compres- 
sor manufacturers a 12 x 10-in. 
single-stage compressor was installed, 
rated 368 cu.ft. per min. at 100 Ib. 
and 285 r.p.m., driven by a 60-hp., 
220-volt, 860-r.p.m. manually con- 
trolled induction motor through mul- 
tiple V rubber belts, with a receiver 
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tank 5 ft. 6 in. in diameter and 17 ft. 
long. 

New piping was installed and ar- 
ranged so that the compressor fed 
directly to the hammers with receiver 
connections made through a tee in 
the line. After all connections had 
been made tight and the pistons and 
valves refitted it was found that for 
the heavier work, calling for longer 
use of the large harhmer, the air 
capacity was not sufficient. Accord- 
ingly, a second air receiver, 4 ft. in 
diameter and 24 ft. long, was in- 
stalled which increased the air stor- 
age capacity from 400 cu.ft. to ap- 
proximately 700 cu.ft. The increased 
storage capacity has been found to be 
entirely adequate, even though -on 
some of the heaviest work the air 
pressure falls from 110 lb. at starting 
to approximately 60 lb. before the 
metal being forged has cooled to the 
point where reheating is necessary. 

The piping arrangement, whereby 
the hammers are supplied directly 
from the compressor instead of from 


the air receivers, provides hot air 
carrying sufficient lubricating oil to 
maintain the cylinder walls, pistons, 
and valves in good condition. When 
air was first considered for replacing 
steam, some concern was expressed as 
to possible trouble from insufficient 
lubrication, but with the arrangement 
described no trouble or excessive 
wear has resulted in more than a year 
of service. ; 
The change to air operation has 
eliminated the former boiler troubles ; 
has made it unnecessary for a fire- 
man to report an hour early in order 
to get up steam; has released one 
man from the duties of a fireman and 
given him practically full time in the 
shop; and has given a more snappy 
action to the hammer than was for- 
merly possible with steam operation. 
In addition, the increased electric 
load made it advantageous to pur- 
chase 2,300/230-volt step-down trans- 
formers in order to qualify for a 
primary rate schedule of the local 
power company. This primary rate 
schedule has resulted in a_ lower 
power rate for all electrical energy 
used in both blacksmith and machine 
shops, as well as that used for weld- 
ing, lighting, and other purposes. 
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reduction of $400 was allowed be- 


starting torque; consequently high- 
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reactance-type induction motors were 
applied. These motors have normal 
starting torque with low inrush cur- 
rent and can be started on full volt- 
age. Consideration was also given 
to the respective merits of group and 
individual drive. Eventually the vari- 
ous drives were divided up into the 
following groups: 


Group 1—Glue mixing vat. Driven 
by one 3-hp., 1,200-r.p.m. general- 
purpose induction motor. 


Group 2—In this group 
there are a number of sand- 
ers, fillers, trimmers, fans, 
and blowers that run continu- 
ously, and a lower over-all 
cost was obtained by driving 
them in a group by a 75-hp., 
1,800-r.p.m. motor. Since 
the starting torque required 
by these units is low, a high- 
reactance-type motor was 
used, giving the advantages 
of full-voltage starting with 
low inrush current. 


Group 3—This group com- 
prises a wood planer driven 
by the same type and size of 
motor required for the pre- 
vious group. 


Group 4—Sand wheel and pickers. 
This group is driven by a 1-hp., 
1,800-r.p.m., general-purpose motor. 


Groups 5 and 6—Comprise fre- 
quency changer drives. Driven by 
two 75-hp., 1,800-r.p.m. motors. 


Group 7—Main blower, driven by 
one 30-hp., 1,800-r.p.m. high-react- 
ance motor. This blower handles all 
the shavings and waste material from 
the whole plant, and requires the 
largest motor used on any of the 
drives. 


Group S—Wood saw, driven by 
one 2-hp., 1,800-r.p.m., general-pur- 
pose motor. 


Group 9—Grindstone, driven by 
one 1-hp., 1,800-r.p.m., general-pur- 
pose motor. 


Group 10—Elevator, driven by one 
5-hp., 1,800-r.p.m., general-purpose 
motor. 


Group 11—Exhaust fan, belt- 
driven by one #3-hp., 1,800-r.p.m. 
motor. 


Group 12—Blower buffers and 
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Valuable floor and storage space taken up by shafting and belts 
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grindstone, driven by one 3-hp., 
1,800-r.p.m., general-purpose motor. 


Group 13—Presses, driven by one 
3-hp., 1,200-r.p.m., general-purpose 
motor. 


Group 14—-Exhaust fan, on second 
floor, driven by one #?-hp., 1,800- 
r.p.m. motor. 


Group 15—Exhaust fan on third 
floor, driven by one #-hp., 
1,800-r.p.m., general-purpose 
motor. 


It will be noted that all 
motors start on full voltage; 
there is no compensator or 
other form of reduced volt- 
age starter in the entire plant. 

Besides the monetary sav- 
ings previously enumerated, 
modernization of the power 
drives has given these no less 
actual, but more intangible 
advantages: 

1. Decreased hazards 
from belts, pulleys, and so 
on 


. 4 « « « « « « Machines driven in small groups, or individually, as 
best suits conditions Sh, iS eel alt sap So steko Wiss ales ek er 


2. Prolonged life of pres- 
ent boiler equipment, because 
of the lower steam pressure 

required for process work. 

3. Release of floor and yard space. 

4. Freedom from_ responsibility 
of operating the power plant. 

5. Greater ease of operation of 
electric units, with increased produc- 
tion due to more constant speeds. 

6. Flexibility of power supply with 
greater capacity always available at 
lower unit cost and small investment. 

7. Flexibility of operation such 
that any motor-driven group can be 
operated alone, whereas formerly the 
steam engine and lineshafting always 
had to be operated when any power 
was required. 


This Year's Power Show 


HE ATTENTION which has 

been focused on equipment de- 
sign and development in the past few 
years makes the forthcoming Tenth 
National Exposition of Power and 
Mechanical Engineering (New York, 
December 5-10) unusually interesting 
to engineers. Many new designs and 
completely revamped lines will be 
seen. Automatic controls will occupy 
an important place among the ex- 
hibits. New electrical devices for 
temperature control will be shown. 
Water-level indicators, high and low 
water alarms, steam traps of im- 
proved design, and a new expansion 
joint under accelerated test, are a few 


Motors and belts on the ceiling, out of the way of the attractions. 





ee Fee a Considerable storage space released by elimination 
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They Increased Net Profits 






by Raising Power Factor 


Two 1,300-kva. capacitors in- 

stalled in a Mid-West steel mill 
saved $8,100 a year on the power bill, 
representing an annual return on the 
investment of 31 per cent. This re- 
duction in power costs was brought 
about by improvement in power fac- 
tor, and decreases in idle current, line 
loss, and voltage drop. 


A manufacturer of motorcycles 

was offered an advantageous 
power contract provided the power 
factor was kept at 85 per cent or 
above. The plant load comprises 104 
induction motors ranging from 1- to 
150-hp. rating, with an aggregate rat- 
ing of 1,850 hp. The power factor 
was normally 70 per cent. Following 
installation of a 270-kva. capacitor 
the power factor rose to 90 per cent. 
At this figure the average monthly 
saving in power costs is $757, or 
$9,084 a year. Deducting all charges 
leaves a total net saving of $8,287.50 
annually on an investment of $5,000. 
Return on the investment is 165 per 


cent. 
3 An Eastern plant that makes shoe 
soles had a connected load of 
975 hp. in induction motors and 25 
kw. in lighting and electric Reating. 
Plant power factor was 62 per cent at 
maximum demand. When it became 
necessary to install several more ma- 
chines calling for an additional 325 
hp., study of the requirements re- 
sulted in the installation of four 
synchronous-type induction motors. 
Power factor was raised to 91 per 
cent. 

If induction motors had been used 
the plant demand, at a power factor 
of 62.6, would have been 772.3 kva., 
and the monthly demand charge, 
$721.32. With the type of motor 
chosen the demand is 528 kva., with 
a demand charge of $501.45. The 
monthly saving on the demand charge 
is $219.87, or $2,638.44 a year. On 
this basis the synchronous-type 
motors will pay for themselves in 
about two and one-half years. 
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In a plant in which fruit is 

wrapped for the market, a change 
from induction to synchronous mo- 
tors resulted in improvement in effi- 
ciency and power factor. A study of 
costs after seven months of operation 
indicated an annual saving of $3,800. 
Of this amount $2,600 was the saving 
due to power factor improvement and 
$1,200 resulted from greater effi- 
ciency, and increased output due to 
constant speed. With an investment 
cost of $11,700, the savings represent 


operating a 200-kw., three-phase 
generator. Installation of new ma- 
chines driven by induction motors 
overloaded the generator with result- 
ant heating and such poor voltage 
regulation that tripping of the low- 
voltage relays on motor starters fre- 
quently stopped production. 

Instead of increasing the generat- 
ing capacity a 150-kva. synchronous 
condenser was floated on the line. 
Raising the power factor to 97 per 
cent reduced the load on the gen- 


a return of 32 per cent. 


5 


year in penalties because of 70 
per cent power factor, until a 
60-kva. capacitor was installed 
to raise the power factor of the 
140-kw. load to 90 per cent. 
Rearranging a few motors to 
secure proper loading further 
raised the power factor to 
around 99 per cent, where it 
is now maintained. The elimi- 
nation in penalty charges paid 
for the installation in about 
fourteen months. 


A paper mill having a 

3,200-kva. load at 68 per 
cent power factor, or 2,180 
kw., installed new equipment 
that increased the load about 
500 hp. By using leading 
power factor synchronous 
motors enough reactive kva. to 
give a plant power factor of 
93 per cent lagging was made 
available. When the synchro- 
nous motors were installed the 
load was raised to 2,560 kw., 
but the total kva. was reduced 
to 2,750; demand charge was 
reduced and made possible a 
lower rate. 


Power factor of 59 per 
cent in a Middle-West 
woodworking plant created 
a serious situation. This plant 
generates its own power, 





A large baking company in the 
East had been paying $1,560 a 


erator to below full rating and re- 
stored normal voltage. The cost of 
the condenser was much less than the 
cost of new generating equipment. 


Repncecg flowing in any alternating-cur- 
rent circuit that supplies induction 
motors, transformers, electric arc and induc- 
tion furnaces, or other equipment that 
operates through the medium of an electro- 
magnetic field is made up of two com- 
ponents. . One component produces the 
magnetic field required by the device; the 
other component is the current which is 
converted into mechanical energy or heat, 
as the case may be. The relation between 
the total power in the circuit and the power 
consumed in doing useful work is termed 
the Power Factor, and for convenience is 
expressed as a percentage. 

The current component that establishes 
the magnetic field in a motor, say, does not 
represent an actual consumption of energy, 
since it is returned to the generator when the 
field collapses; hence, it is termed the 
Magnetizing or Wattless current. Neverthe- 
less, the flow of this current uses up con- 
ductor capacity and produces in general the 
same effects and losses as the energy or 
working current. The net result is that 
generators, transformers, and lines in a 
system may be loaded to full capacity, but 
only 60 or 70 per cent, say, of the total 
current carried is doing osidel ath 

In industrial plants induction motors are 
the principal cause of low power factor. The 
power factor of such motors ordinarily 
approaches 90 per cent at full load, but 
drops off fairly rapidly as the load dimin- 
ishes. When running idle the power factor 
will be in the neighborhood of 25 per cent. 
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8 Operating a.c. motors with an 
aggregate rating of 200 hp., a 
paper mill was able to raise the plant 
power factor from 57 per cent to 90 
per cent by the installation of a 50-hp. 
synchronous-type induction motor, 
driving a calender stack. Improve- 
ment in power factor and reduction 
in demand charge have resulted in an 
average saving of $816 annually. 


9 In an Eastern plant manufactur- 

ing gloves 42 4-hp., three-phase, 
60-cycle, 208-volt motors driving sew- 
ing machines operated at full load 
about half the time and idled the re- 
mainder. Power factor was about 56 
per cent. Installation of individual 
capacitors on all motors raised the 
average power factor to 90 per cent. 

The net saving in power costs, after 
deducting all charges, amounts to 
$106 a year. Cost of capacitors in- 
stalled was $282, making a return on 
the investment of 37.5 per cent. In 
addition, the output of the machines 
was increased 5 per cent, by reason 
of the higher motor speed and quicker 
acceleration from reduced voltage 
drop due to power factor correction. 


When the power factor of a plant system is 





1 A 240-kva. capacitor installed at 

a cost of $3,000 in a Western 
oil refinery raised the over-all power 
factor from 62 per cent to 95 per 
cent. Consequent improvement in 
line conditions has made possible an 
annual saving in power amounting to 
the cost of the corrective equipment. 


1 Need for an additional traveling 
crane in a steel foundry dis- 
closed that the d.c. supply was over- 
loaded. The connected motor load, 
exclusive of motor-generator sets, is 
about 420 hp. in induction motors 
whose loads vary widely. Two 13- 
ton electric furnaces are operated, 
usually at an overload of 50 per cent. 
There are also two air compressors 
driven by synchronous motors, one 
rated at 144 hp., the other at 210 hp. 
With a plant load of 2,972 kva. plus 
60 kva. for the induction motor-gen- 
erator set formerly used, the plant 
power factor was 77.2 per cent. 

An m.g. set-comprising a 150-hp. 
synchronous motor and a 100-kw., 
compound-wound d.c. generator was 
installed. Average power factor has 
been raised to 91 per cent. Motor 
and control cost $2,500. Atan 
average monthly saving of 
$160 ($1,920 a year) the re- 
turn on the investment is 
76.8 per cent. 


100 per cent, or unity, the ideal operating 


condition has been reached, so far as that 
element is concerned. When it falls to 
60 per cent or below it becomes serious, in 


most cases. 


To the industrial plant low power factor is 
undesirable because by placing a false or 
on generating equipment (if 
power is generated locally), transformers, 
and lines it reduces their capacity, increases 
losses, and leads to excessive voltage drop 
and poor regulation. Since low power factor 
unnecessarily increases the load on the 
power company's equipment and _ lines 
industrial customers having low power factor 
are frequently penalized therefor in some 
way (penalty clause, bonus for high power 
factor, or figuring demand on kva. basis). 

In correcting power factor two lines of 
attack are open. The first involves removing 
the cause so far as possible by loading all 
induction motors approximately to capacity. 
Considerable improvement can oftentimes 
be made in this way. Positive correction can 
be obtained by the use of synchronous 
motors to carry all or such portion of the 
load as may be necessary; by the use of 
synchronous condensers floated on the line, 
without mechanical load; or by the use of 
static condensers, or capacitors. Selection 
of the method or combination to be used in 
a given case should be based on a thorough 
study of the conditions, and calculation of 
the net return on the investment required for 


useless load 


each type of corrective equipment. 
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12 A sugar company in 
Texas that had been op- 
erating a 950-kva. load at 75 
per cent power factor decided 
to avoid penalty charges by 
raising the power factor to 95 
per cent. Installation of a 
360-kva. capacitor bank effected 
a direct saving of $195 a 
month in penalties. Return on 
the investment is about 50 per 
cent a year. 


13 In a Canadian printing 
plant several small 
presses were driven by d.c. 
motors. Current was supplied 
by an 18-kw. d.c. generator 
formerly driven by a squirrel- 
cage induction motor. Witha 
load factor of about .40 per 
cent the power factor was 
never above 60 per cent. The 
average bill for power, in- 
cluding the penalty for low 
power factor, was about $125 
monthly. 

To improve conditions the 
induction motor driving the 
generator was replaced by a 
self-excited synchronous mo- 


tor. Under the same conditions as 
before the monthly bill for power is 
about $71, representing a saving of 
£54 a month, $648 a year, exclusive 


of fixed charges. The synchronous 
motor and control cost $335; so the 
return is 193 per cent. 


1 4 A dye-stuff manufacturing plant 

was handicapped by poor motor 
performance that was caused by low 
power factor and resulted in poor 
voltage regulation and heating. In- 
stallation of two 60-kva. capacitors 
improved conditions so much that the 
annual saving in power alone is ap- 
proximately $2,400 a year, giving an 
annual return of at least 50 per cent. 


1 A Mid-Western sash and door 

plant supplies its own power by 
operating a generator rated 350 kw., 
80 per cent power factor. With a load 
of 321 kw. at 65 per cent power 
factor over-excitation was required 
and heating was excessive. For three 
squirrel-cage motors driving fans, a 
load of 111 kw., power was purchased 
at a cost of about $500 a month. 

Three synchronous-type induction 
motors totaling 130 hp. were installed 
to replace the other three motors and 
supplied from the generator. Power 
factor was raised to 82.5 per cent. 

Besides improvement in voltage 
regulation there has been a saving of 
$6,000 a year in energy formerly 
purchased. 


1 & In the plant of a food products 
manufacturer correction of 
power factor by a capacitor returned 
a saving of about $16,000 a year. 
Demand was somewhat in excess of 
2,400 kw. and consumption nearly a 
million kilowatt-hours a month. 
When the power factor was raised to 
100 per cent the power company 
granted a substantial reduction in 
demand and energy rates. With prac- 
tically unity power factor the maxi- 
mum demand was reduced and in 
conjunction .with the lower rates the 
saving is about $1,350 a month. 


17 An Eastern cereal plant pur- 
chases electrical energy under 
a contract that does not contain a 
power factor penalty clause, but the 
demand rates are such that a low 
power factor has an important effect 
on the charge. An average demand 
of 576 kva. was reduced to 424 kva. 
by the installation of a 150-kva. ca- 
pacitor. Saving in power costs has 
ranged between $200 and $250 a 
month. 
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Part IX—The Maintenance Supervisor Must Be 


“Cost Conscious 


G. |. ROSS 


Previous articles in this series of ‘‘case studies’ of maintenance 
order systems have emphasized the importance of estimating 


maintenance costs. 


In this, the ninth article, Mr. Ross describes the routine de- 
vised for a plant of 6,000 employees, manufacturing metal parts 
and assemblies. The system was designed to make those charged 
with the supervision of maintenance ‘‘cost conscious."’ 


Y THE use of different forms, 
B those charged with the super- 
vision of maintenance work can 

be made “cost conscious.” 
There are four different mainte- 
nance order forms used by the plant 


under consideration in this “case 
study,” as follows: 


“A” Order—Used for current main- 
tenance work, the labor on which will 
not exceed $20. No purchases from 
outside can be made under this order. 


replacement parts may be purchased 
under the authority of this order. 
“C” Order—Used for current main- 
tenance work, the labor on which will 
exceed $20. When duly approved, 
replacement parts may be purchased 
under the authority of this order. 
Plant Order—Used for work not 
strictly maintenance, whose costs are 
to be capitalized. 

As a knowledge of costs is impor- 


Chief Engineer, MacDonald Bros., Inc., Boston, Mass. 


tant previous to the issuance of an 
order, estimates are prepared for all 
jobs except in cases of emergency, or 
where the labor cost will be clearly 
less than $20. 

When a request for an estimate is 
received, it is given to the foreman 
or assistant foreman who will do the 
work, and he surveys the job and 
prepares a complete list of the ma- 
terial which will be required. This 
form is made out in duplicate and 
both copies are sent to an estimating 
clerk. 

From available standards the esti- 
mating clerk computes the labor cost 
for the various parts of the job, and 
completes the column of material cost. 
These entries are made on the original 
copy only. 

After the completion of the esti- 
mate, a summary of it is sent to the 



















































“B” Order—Used for current main- MAINTENANCE DEPT. RECORD 
tenance work, the labor on which will pare | MAN TIM uns | cost loare | MAN [Le an teller 
d No. [CEFT [RETD NO. [LEFT [RETD 
not exceed $20. When duly approved, 
wie DO NOT START JOB IF LABOR COST WILL 
DEPT. WILL PLEASE PERFORM THE FOLLOWING WORK: 
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ONLY MATERIAL REGULARLY CARRIED IN STORES IS AUTHORIZED FOR USE BY THIS ORDER. 

















JOB NO ORIGINAL TO MASTER MECHANIC | DEPT. 
SIGNED 
ACCOUNT NO OUPLICATE TO BE RETAINED ices FOREMAN 
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Fig. 15—“A” Order, obverse 
and reverse, for work charge- 
able to current departmental 
expenses, but not exceeding 
$20. Actual size, 8x5 inches. 
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proper parties for approval, and if 
this is granted an order is issued. 

When an order is issued, one copy 
is forwarded to the estimating clerk, 
who enters the order number on the 
original estimate sheet and then issues 
a time sheet. This is attached to the 
duplicate copy of the estimate sheet, 
which has no cost figures on it, and 
is forwarded to the foreman who is 
to perform the job. The estimate 
sheet is sent to the foreman as a re- 
minder, because there may be a con- 
siderable lapse of time from the prep- 
aration of the estimate until the re- 
ceipt of the order. 

The actual time of the men on the 
job is entered in the space provided 
for it on the time sheet. When the 
job is completed this form is returned 
to the estimating clerk, who computes 
the labor cost and compares it with 
the estimated labor. It is then filed 
with the original estimate sheet. 

The intention is to estimate the job 
so closely that the tendency will be 
to overrun the estimate rather than 
to come within the estimate. This is 
done to provide an incentive. There 


‘is no virtue in coming within an esti- 


mate cost if the estimate has been 
purposely “‘padded”’ for this purpose. 
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Fig. 16—“B” Order, obverse and reverse, used for current maintenance 
work, the labor of which will not exceed $20. Actual size, 8x5 inches. 


pervisor, engineer, or other author- 
ized person. 
‘2. Sent to 
Office. 
3. Forwarded to maintenance fore- 
man who will do the work. 


Master Mechanic’s 


“C” Order and Plant Order—( Figs. 
17 and 18.) When a maintenance 
job is requested or contemplated 
which is expected to cost more than 
$20, it is part of the procedure to 
send a memorandum to all executives 
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Fig. 17—“C” Order, used for current maintenance 
work, the labor of which will exceed $20. Actual 


size, 8x5 inches. 


The routing of the forms, and the 
order procedure, are as follows: 


“A” Order—This order may be 
issued by any foreman, supervisor, 
engineer, or maintenance clerk for 
maintenance work chargeable to cur- 
rent departmental expense. 

In the event that the maintenance 
foreman to whom this order is de- 
livered finds that the labor cost of the 
job will exceed $20, he prepares an 
estimate and submits it to the fore- 
man who issued the order. The latter 
can then request a “C’” Order if he 
so desires. 

The routing of the “A” Order 
form (Fig. 15) is: 


Original 


1. Prepared by any foreman, su- 
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4. Signed by foreman who re- 
quested the work done, and returned 
to Master Mechanic upon completion 
of the job. 

5. Costs posted on reverse side. 

6. Filed in Master Mechanics 
Office. 


Duplicate 

Retained by issuer. 

“B” Order (Fig. 16) 

Original 

1. Issued by Plant Engineers 
Office, with necessary material requi- 
sitions. 

2. Forwarded to Master Mechanics 
Office and handled the same as “A” 
Order. 


Duplicate 
Filed in Plant Engineer’s Office. 


Fig. 18—Plant Order, used for work not strictly 
maintenance, whose costs are to be capitalized. 
Actual size, 8x5 inches. 


interested, setting forth the estimate 
of cost and the savings or other bene- 
fits which are expected to result. 
This memorandum is written on 
AVO* form, and copies are sent to 
the head of the division for which 
the work will be done, and to the 
General Works Manager. Both ex- 
ecutives are required to signify their 
approval of the work by indorsement 
before a formal order for the work 
can be issued. Upon such approval, 
either a “C” Order or a Plant Order 
is issued, depending upon the nature 
of the work. 

The routing of these forms is 
essentially as follows: 


Original 
1. Plant Engineer’s Office issues. 
*AVO: Avoid verbal orders. 
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Fig. 19—Individual work ticket, issued to the men who perform 


the work on the job. 


2. Forwarded with duplicate to who will do the job. 


Master Mechanic’s Office. 
3. Sent to Plant Engineer’s Office 
stamped “completed,” when finished. 


Duplicate 
1. Given to maintenance foreman 


Actual size, 5x3 inches. 


(If necessary, 
additional copies are prepared.) 

2. All copies returned to Master 
Mechanic upon completion of job, 
signed by foreman. 

3. Filed in Master 
office for limited time. 


Mechanic’s 


Triplicate 
1. Retained in Plant Engineer's 
Office. 

2. Costs posted and filed. 


Copies to 

Estimating Clerk 

Cost Department 

General Works Manager 
Production Manager 

Mechanical Engineer 

Any other.departments interested. 


Individual Work Ticket—Under 
this system, individual work tickets 
(Fig. 19) are issued to the men who 
perform work on the job. These tick- 
ets indicate not only the time charged 
to the job but also the time spent 
travelling to and from the job. This 
is accomplished by requiring the 
worker to report and present his 
ticket at the start and completion of 
work to the foreman or timekeeper 
in the departmnet in which the work 
is done. 


Purpose of the Committee on 
Industrial Rehabilitation 


F ASHE COMMITTEE on Indus- 
trial Rehabilitation was organ- 
ized at a conference of banking 

and industrial committees of the 

twelve Federal Reserve districts. 

The following paragraphs are taken 

from a statement issued by the com- 

mittee. 

The fact was made plain in con- 
ference discussions that one solution 
to the problems of employment and 
business recovery lies in the direction 
of industrial modernization. Accord- 
ingly, this committee was authorized 
to devise and put into action a na- 
tional program to accelerate replace- 
ment of obsolete machinery, equip- 
ment and plant facilities throughout 
industry. 

Progress of industrial maintenance 
has been interrupted to such a degree 
that today more than 50 per cent of 
the machinery, equipment and plant 
facilities in American factories is 
obsolete. The fact that in these last 
three years there has been more rapid 
improvement in equipment design 
than in any period in our industrial 
history makes the condition that much 
more urgent. Replacement has not 
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kept pace with this engineering ad- 
vance. 

The primary objective-of the Com- 
mittee on Industrial Rehabilitation at 
the present moment is to set in motion 
a succession of orders for improved 
equipment and machinery which will 
extend, in their effect on employment 
and spending, from the factory back 
to the farms, the forests and the 
mines. Every order starts a wave of 
work required in the production, 
processing, transportation, installa- 
tion and sales of materials and serv- 
ices that is felt throughout all 
branches of business. c 

In its national program the com- 
mittee on industrial rehabilitation is 
stressing the advantage to the manu- 
facturer in urging him to proceed at 
once with the modernization of his 
plant. Now is the best time for this 
step, for many reasons. In the first 
place, financial and credit conditions 
are clearly and positively _ better. 
Secondly, the most improved equip- 
ment developed in the last three years 
can be purchased at abnormally low 
prices. Again, many corporations 
have liquid funds drawing low in- 
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terest that would be better invested in 
more profitable equipment and plant 
facilities. Better production effi- 
ciencies, effected through installation 
of modern equipment, will improve a 
company’s ability to meet competition 
and increase its earning power. 
Changes can be made most easily 
now, when plants are not busy. Also, 
there is the important fact that obso- 
lescence means not waste alone but 
loss of opportunity for better profits. 

It is believed by the committee that 
if industry will proceed at once for 
reasons of sound self-interest to put 
its house in order and to remedy 
through modernization the run-down 
condition of its productive equipment, 
employment will be created for hun- 
dreds of thousands of workers in the 
“capital goods” industries. In addi- 
tion, it will bring back on pay-roll 
hundreds of thousands of other 
workers in industries which furnish 
the parts, raw materials and services 
bought by these machinery and equip- 
ment manufacturers. This will re- 
lease millions of dollars in wages 
spent for individual and family pur- 
chases affecting business everywhere. 


















Dual -Voltage Connections 


Series and parallel connections 


three-phase, two to ten poles 


A. C. ROE 


Railway Engineering Department 
Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pa. 


WO-PHASE - schematic - line 

diagrams were discussed in the 

two preceding articles and the 
major principles of this type of dia- 
gram were explained. This article 
will cover the three-phase star con- 
nections for two, four, six, eight, and 
ten poles. 
Connections of the nine leads of 


the star, dual-voltage winding to the 
line were given in Table III in the 
article in the July issue. 

The three-phase star, schematic- 
line diagram is a simplification of the 
standard, line-type diagram which in- 
volves arranging the pole-phase 
groups in pyramidal form. . Each 
pole-phase group is represented by a 
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horizontal line, as 
shown in Table I 
and Fig. 1, where 
the A and C phases 
are the base and the 
B phase the apex, 
which results in a 
close approxima- 
tion of the 120-deg. 
spacing. 

The basic series- 
star group arrange- 
ment for the 
schematic-line dia- 
gram is given in 


Table I, which 
shows the group 
number and _ its 


proper location for 
any number of 
poles from 2 to 24. 
For example, Table 
I indicates that for 
a two-pole, three- 
phase, series-star, 
schematic diagram 
groups 1 and 4 are 
in the B_ phase, 
groups 3 and 6 in 
the C phase, and 
groups 5 and 2 in 
the A phase. 

i Page io 
shown the evolu- 
tion of the two- 
pole, three - phase 
series and _ two- 
parallel star schem- 


for Induction Motors 


atic diagram from the line type. The 
six pole-phase groups are repre- 
sented, as a circle, by numbered lines 
marked with an arrow to indicate the 
group polarity, thus forming the base 
for a conventional line diagram. The 
standard schematic diagram is shown 
at A. Inside the circle the schematic- 
line diagram has been drawn, with 
the groups rearranged to make pos- 
sible the schematic presentation, to 
permit comparison between the two 
methods of construction, and to help 
in understanding the following rules. 
Figure 2 shows the complete two- 
pole, three-phase, series and two- 
parallel star, dual-voltage line dia- 
gram, for comparison. 


RULES FOR THREE-PHASE STAR 
ScHEMATIC-LINE DIAGRAMS 


From Table I and Fig. 2 the fol- 
lowing rules can be formulated: 


Rule I. Number of Leads—For 
three-phase, star, dual-voltage dia- 
grams there will be nine leads, three 
from each phase (See Fig. 14 and 
Rule 5). The first section of each 
phase has two leads, and the second 
section one lead and a permanent, 
internal star connection. 


Rule 2. Location of A-Phase 
Leads L3, L6, L9—Lead L3 starts 
the first section and is always at- 
tached to the top (T) of the next to 
the last group in the A phase. See X 
in Table I for the group number that 
the A phase starts on for any number 
of poles. 

Lead L6 ends the first section; 
where the number of groups per sec- 
tion is an odd number, as 1, 3, 5, 7, 
L6 is attached to the bottom (B) of 
the last group of the first section; 
when the number of groups per sec- 
tion is even, as 2, 4, 6, L6 is attached 
to the top (T) of that group. 

Lead L9 starts the second section. 
When the number of groups per sec- 
tion is odd L9 is attached to the 
bottom (B) of the first group of the 
second section; when the groups per 
section are even L9 is attached to the 
top (T) of that group. 


Rule 3. Location of B-phase Leads 
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Fig. 1—How the three-phase, 
two-pole, series (high-voltage) 
and two-parallel (low-voltage) 
schematic-line diagram is 
evolved from the base of the 
conventional line diagram. 
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Fig. 4— Three-phase, four- 
pole, two-parallel star (low- 
voltage) diagram. 
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Fig. 2—Conventional line dia- 
gram for series star (high- 
voltage) and two-parallel star 
(low-voltage) connections. 
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series star (high-voltage) and 
two-parallel star (low-voltage) 
diagram. 





- pole, two-parallel star (high- 
voltage) and four-parallel star 
(low-voltage) diagram. 





L3-A phase 


L=-C phase 
Fig. 3—Three-phase, four- 

pole, series star (high-voltage) 
diagram. 
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L1, L4, L7—Lead L1 starts the first 
section and is always attached to the 
top (see Fig. 1) of the first group, 
No. 1, of the first section. 

Lead L4 ends the first section. 
When the groups per section are odd 
L4 is attached to the bottom (B) of 
the last group of the first section; 
when the groups per section are even 
L4 connects to the top (T) of that 
group. 

L7 starts the second section. For 
an odd number of groups per section, 
17 is attached to the bottom (B) of 
the first group of the second section ; 
when the groups per section are even 
L7 connects to top (T) of that group. 
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Rule 4. Location of C-phase Leads, 
L2, L5, L8—L2 starts the first sec- 
tion and is always attached to the top 
(T) of the first group, No. 3, of the 
first section. 

L5 ends the first section. When 
the groups per section afe odd L5 
connects to the bottom (B) of the 
last group of the first section. When 
the groups per section are even L5 
connects to the top (T) of that group. 

L& starts the second section. When 
the groups per section are odd L8& 
connects to the bottom (B) of the 
first group of the second section; 
when the groups per section are even 
L8 connects to top (T) of that group. 


Rule 5. Location of Internal Per- 
manent Star—The three connections 
for the permanent internal star are 
(see Fig. 1) from the top (T) of 
the last group of the second section 
of each phase. 


Rule 6. Arrow Check on Polarity 
—(See Table I and Fig. 1) For all 
three-phase star, series or high-volt- 
age connections the direction arrows 
on each pole-phase group form con- 
centric circles, with the arrows on 
the odd-numbered groups pointing in 
a clockwise direction and in a 
counter-clockwise direction for the 
even-numbered pole-phase groups. 
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Rule 7. Group Numbering—The 
numbering for each pole-phase group 
is shown in Table I. The B phase is 
always started, in this series, on 
group 1; the C phase starts on group 
3. The A phase starts on the next to 
the last group, as 5, 11, 17, etc., indi- 
cated by X in the table. 


Rule 8. Group Arrangement—In 
the schematic-line diagram in Fig. 1 
note how the pole-phase groups for 
the A and C phases are arranged with 
the top (T) of the groups on the 
observer’s right-hand side. For the 
B phase the top (T) of the group is 
on the observer’s left. Thus, the B 
phase starts on group 1 and works 
down to the star connection, whereas 
the C phase starts on group 3 and 
works up to the star connection. To 
locate the group number on which the 
A phase starts, multiply the number 
of phases by the number of poles and 
subtract 1; the remainder will be the 
group number. For example, for 
three phases, two poles, (3x2)—1= 
5, as shown in Fig. 1. The A phase 
also works up to the star connection. 


Four-PoLe, THREE-PHASE 
Star CONNECTIONS 


The rules cited above are applicable 
to all three-phase, series-star schem- 
atic connections; further rules for 
parallel connections will be given 





later. At present we will consider 
the method of constructing a four- 
pole, three-phase, series and two- 
parallel star, schematic diagram. 

From Table I it is seen that the B 
phase has groups /, 4, 7, 10 arranged 
as at A, Fig. 3. Rules 1, 3, 7, 8, indi- 
cate how to apply leads L1, L4, and 
L7, arrangement of the groups, etc. 
Rule 5 indicates where to take off 
the permanent, internal star connec- 
tion. Table I and Rules 2 and 4 show 
how to arrange the remaining groups 
to finish the diagram in Fig. 3. Rule 
6 shows how to check it. 

The data in Table I and Rules 1 
to 8 should permit a thorough under- 
standing of the series schematic-line 
diagram. 


THREE-PHASE STAR, PARALLEL, 
SCHEMATIC CONNECTIONS 


When using parallel connections 
full advantage should be taken of the 
equalizing possibilities of dual-volt- 
age, schematic-line diagrams as de- 
scribed in the previous article in con- 
structing, first, a two- and four- 
parallel star, four-pole, three-phase 
diagram. 


Rule 9. Equalizing Parallel 
Grouping—To arrange the groups in 
each parallel leg of any phase it is 
essential that pole-phase groups that 
are 180, 120, or 90 mechanical de- 





grees apart and in the same phase be 
placed opposite each other in the 
parallel leg. 

From Table I it will be seen that 
for the B phase groups 1 and 7, 4 and 
10, are 180 deg. apart; therefore, 
according to Rule 9 these groups 
should be arranged as in Fig. 4. The 
preceding rules and Table I show 
how the groups should be arranged 
for the C and A phases. 


Rule 10. Polarity Check on Par- 
allel Diagrams—Table I and Rule 7 
are two mediums by which any par- 
allel schematic-line diagram can be. 
checked for polarity. Rule 7 indicates 
how each phase should start and the 
groups mentioned are always the first 
ones in the first leg of the first sec- 
tion of each phase. Then Table I 
gives the arrow direction and top (T) 
or bottom (B) position for each 
group so that after selecting the 
grouping according to Rule 9 the re- 
maining groups can be added by fol- 
lowing the Table I markings. 


S1x-PoLe, THREE-PHASE STAR 
DIAGRAMS 


In the July issue Table I shows 
two possible six-pole, three-phase star 
connections. Figure 5 in this article 
shows the series and two-parallel star 
diagram. Fig. 6 shows the two- and 
four-parallel start connections. 











L,-C phase 


Fig. 7— Three-phase, eight- 
pole, series star (high-voltage) 
and two-parallel star (low- 
voltage) diagram. 











L,-A phase 


Len Cc phase 


Fig. 8— Three-phase, eight- 
pole, two-parallel star (high- 
voltage) and four-parallel star 
(low-voltage) diagram. 
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L,-A phase L,~-C phase 
Fig. 9— Three-phase, eight- 

pole, four-parallel star (high- 
voltage) and eight-parallel star 
(low-voltage) diagram. 
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E1GHT-PoLre, THREE-PHASE STAR 
DIAGRAMS 


On the eight-pole range of three- 
phase, star, dual-voltage diagrams 
three connections are possible (see 
Table I, July issue.) In Fig. 7 is 
shown the series (high-voltage) and 
two-parallel (low-voltage) star con- 
nection ; if it is studied in conjunction 
with Table I and the preceding rules 
the method of construction and how 
the jumper connections from top to 
top or bottom to bottom are filled in 
and numbered, will be clear. 


Rule 11. Locating and Numbering 
Group Jumpers—In series connec- 
tions, or in parallel connections hav- 
ing series groupings, the jumpers 
should always connect together tops 
of pole-phase groups or bottoms of 
groups; that is, top to top, or bottom 
to bottom, never top to bottom. The 











L 
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L3-A Phase L,- C Phase 




















Fig. 10— Three - phase, ten - pole, 
series star (high-voltage) and two- 
parallel star (low-voltage) diagram. 


direction arrows in Table I can 
always be used to locate jumpers, 
since these should connect together 
the ends of the groups to permit 
proper current flow. 

The numbering should start as No. 
1 on group / in the B phase and 
follow through in consecutive num- 
bers through this phase. Start with 
the next number on group 3 of the 
C phase. Then continue through the 
A phase as Fig. 7 shows. 

The eight-pole, three-phase, two- 
and four-parallel star diagram is 
shown in Fig. 8. In Fig. 9 is the 
four- and eight-parallel star, eight- 
pole, three-phase diagram. 
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Fig. 11—Three-phase, ten-pole, five-parallel star (high-voltage) 
and ten-parallel star (low-voltage) diagram. 


From a study of Figs. 4, 6, 8 and 
9 it will be found that when the 
groups are arranged with equalization 
in mind that in the majority of cases 
the odd-numbered or even-numbered 
groups are arranged in the same hori- 
zontal line, with the result that the 
arrows point in the same direction, 
forming concentric circles and mak- 


ing the check of Rule 6 effective. 


THREE-PHASE, TEN-POLE, STAR 
CoNNECTIONS 


For ten poles there are two pos- 
sible connections, the series and two- 
parallel star connection in Fig. 10 
and, Fig. 11, the five- and ten-par- 
allel star connection. 


Two Well Selected Drives 


J. MappEen 


_ recent series on group and 
individual drives impels me to tell 
you of two installations that came to 
my notice recently. Both are in ink- 
manufacturing plants under the same 
management. 

Installation No. 1 uses «individual 
drives. There is a group of about 12 
ink grinders, of the roll type, whereon 
the ink is caused to remain on the 
machine by the action of the rolls. 
If a machine were to stop the ink 
would flow down over the machine 
to the floor. In my opinion the only 
logical selection is the individual 
motor drive. Ten to 15-hp. motors 
are used. In the event of failure of 
one drive, prompt action can save the 
ink. If the 12 machines were driven 
as a group, or as two groups, and 
drive failure took place, there would 
be serious loss of ink. 


Installation No. 2 uses group 
drives. There is a series of ball mill 
grinders. The tank of each machine 
incloses the ink being ground. If the 
machine stops, the ink settles to the 
bottom of the tank, and that’s all 
there is to it. These machines are 
driven in groups of four, by 10-hp. 
motors, a lineshaft, jackshafts, and 
belts. Each mill requires 5 hp. for 
starting, 24 hp. when running. Con- 
sider a group at rest: No. 1 mill is 
started, drawing 5 hp., but soon 
settling to a 24-hp. demand. Then 
No. 2 mill is started, giving a peak 
load of 74 hp. a running load of 5 hp. 
No. 3 gives a peak of 10 hp., running 
load of 74. No. 4 calls for a peak of 
124, running load of 10. Obviously 
there is plenty of power, overload 
being slight and taking place for a 
short time only. 
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An Example of Gain-Sharing on 


Maintenance Construction Work 


ERNEST F. THAYER 


Time-Study Engineer 
U. S. Rubber Company, Hanover, Mass. 





OLLOWING is 

an outline of the 
gain sharing incen- 
tive plan which the 
writer has used on 
construction work 
and repair jobs. 
While it is not air- 
tight, it has worked 
out more success- 
fully than any other 
scheme that I have 
tried. If offers the 
men a reasonable 
chance to increase 
their earnings with- 
out jeopardizing 
their regular pay, 
and at the same time 
helps the company 
to reduce mainte- 
nance costs. Its use 
is in no way an at- 
tempt to make a pro- 
duction proposition 
of maintenance 
work, but rather to 
offer an incentive to 
the workmen for 
steady and efficient 
work on the job. 

The scheme is 
simple in theory and 


Building. 


250 yd.). 


ment. 


$1.79. 


JOB TO BE 
DONE 


Grade with pit sand (200- 


Standard concrete floor 4 
in. coarse, 1 in. coat. 


Approximately 98 yd. ce- 


Size of Crew: 4 men. 


Hourly Wage of Crew: 


Time allowed for Job: 72 
gang hours (8 days). 


Time actually taken 


for job..... 
Grade and lay cement floor 


in new addition to No. 28 


Estimated cost 


(72x$1.79) . 


Actual labor cost 
(62x$1.79) . 


oereee eee ee @ 


All material on hand. 
Allowing that the estimate 


is accurate the company has 
saved $8.95, the men have 


earned $2.24 


and the job has been com- 
pleted one day sooner than 
it would have been other- 


wise. 


RESULT: 


Amount saved... .$ 17.90 


50 per cent to gang $8.95 
($2.24 each) 
50 per cent to company 


awa $8.95 


ceed the estimated 
time, because hourly 
wages are guaran- 
teed, whereas the 
company would 


...62 hours Stand to pay the 
gang an  excessve 
bonus on a 50-50 
_. $198.88 split should the 


actual time be much 
less than was esti- 
mated. 

Under the 50-50 
group would come 
such jobs as laying 
cement floors, build- 
ing cement piers, 
erecting new build- 
ings, digging 
trenches. Under the 
other group (66%— 
334) would come 
such work as repair- 
ing machinery and 
moving and setting 
up heavy machinery. 

The success of the 
plan depends largely 
upon the ability of 
the estimators to ar- 
rive at accurate fig- 
ures. This is a diffi- 
cult task at best and 


.. 110.98 


each extra, 





operation, the prin- 
ciple being that any 
money saved on a 
job over the estimated normal cost 
will be divided between the company 
and the men. An estimate is first 
made by a competent person, prefer- 
ably the foreman or maintenance engi- 
neer, in collaboration with the time 
study department, to determine the 
number of labor hours necessary to 
complete the contemplated work. This 
estimate specifies the points at which 
the job will start and stop, and the 
size of the crew to be employed, as 
well as any other details which may 
be necessary- to complete the office 
records. The estimate is based on the 
normal, steady working speed of the 
gang, allowances being made for con- 
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tingencies. This estimate shows what 
the cost would be were it done on a 
straight hourly basis. 

By application of the incentive plan 
the company shares with the work- 
men the money saved by completing 
the job sooner than the time shown on 
the estimate. On jobs that can be 
estimated with reasonable ease, the 
savings are split equally between the 
two parties (the company and the 
gang). On jobs that are particularly 
hard to estimate, because of the possi- 
bility of unforeseen.obstacles, the sav- 
ings, if any, are split 334 per cent to 
the workmen. On jobs of this type 
the gang has nothing to lose should 





requires a great deal 

of experience. Con- 
stant practice and a familiarity with 
construction work, however, will in 
time make the estimators expert and 
enable them to determine very closely 
what the necessary time should be. 

The accompanying analysis shows 
how the scheme worked out on the 
laying of a cement floor. 

[See also: Maintenance Reduces 
Costs, Sept. 1932; How Maintenance 
Was Organized for Incentive Pay- 
ment, March 1932; Bonus System 
for Electrical Maintenance, Sept. 
1931; Wage Payment Modernization, 
July, Aug., and Sept. 1931; Depart- 
mental Analyses and Wage Incen- 
tives, April 1931.—Eb.] 
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MAINTENANCE 
ENGINEERING 


L. C. MORROW, Editor 


NOVEMBER, 1932 


Suggested: Periodical Reporting of Mistakes 


‘<4 OT SO dumb after all,” was the verdict 

of my department heads. I didn’t get 
this verdict, though, until after they had followed 
‘my instructions to the letter.” It’s a plant man- 
ager speaking. He adds, “I had told these men 
that I sincerely appreciated the semi-annual re- 
ports of their accomplishments, but that I should 
want, at the next half-yearly meeting, equally 
comprehensive reports of their biggest mistakes 
during the six months covered. 

“At first they thought that the old man was 
fooling, or was weakening, but I assured them 
that I was never more serious in my life. They 
did the job, all right, and we had what probably 
was our most interesting and most instructive 
meeting.” 

The more this procedure is thought about, the 
more it appeals. Just consider the psychology of 
the thing. Luckily for most of us, it isn’t stand- 
ard practice. No reason, though, why the indi- 
vidual shouldn’t report on his own mistakes to 
himself, and profit by so doing. 


Give This One a Thought—or Several 
6¢ THINK that this old depression has done 


much for the cause of maintenance,” says 
Mr. L——. 

“Let’s consider motion study to illustrate my 
point. Far-fetched? Not a bit of it. As I see 
motion study its success is due to the value accru- 
ing from its use to eliminate all the little produc- 
tion losses that in the aggregate adversely affect 
net profit. Motion study points out the time- 
losing shortcomings of equipment design and 
proves the necessity for the most careful selection 
of production equipment. 

‘‘When there was plenty of volume, a unit once 
selected for efficient production could be mul- 
tiplied to multiply net profit. In the sellers’ mar- 
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ket that existed there was a pronounced tendency 
to overlook the potential economies of tributary 
equipment. Now, reliance must be placed upon 
obtaining net profit from a few operating units, 
so that savings in make-ready and shut down 
time are relatively more important. 

‘To me, all of this means that the maintenance 
engineer now is in position to demand for his 
recommendations the same attention heretofore 
given only to production equipment.” 

Mr. L has accurately described today’s 
maintenance situation. His conclusions are sound 
—we believe that his words will stimulate every 
man who reads them. 





Re-present Your Check Sheet, 
Renew Your Bid for Appropriations 


ARK back to Maintenance Engineering’s 

Plant Survey Check Sheet, sent each sub- 
scriber with the March issue of this year. That 
sheet was recognized as a valuable tool for engi- 
neered maintenance. Plant and maintenance 
engineers praised it as a means of plant analysis 
needed for their own information, and as the 
most convincing kind of evidence as to their justi- 
fication in requesting appropriations for new units 
of equipment, replacement parts, and mainte- 
nance supplies. 

It is obvious that the engineer who examined 
his plant and equipment, and made the record of 
its condition, profited from that act alone. We 
hope that many of them secured appropriations, 
although to do so at that time was difficult be- 
cause of the state of the industrial mind. Un- 
doubtedly some of them failed. 

A new factor now puts in its appearance. Na- 
tional interest in plant rehabilitation has been 
aroused. Men of prominence are combining their 
efforts to prevent further descent of industrial 
plants into the quagmire of obsolescence. Purse- 
string guardians are to see that self-interest dic- 
tates a freer hand in buying equipment. 

At this time make another attempt with your 
check sheet. It is arranged to show what equip- 
ment should be bought now, what must be bought 
later. Re-present it with a renewed request for 


the appropriations that you need. If, by chance, 
you have not used the sheet, take advantage of it 
now. Let it show you, and your treasurer, the 
rehabilitation requirements for continued opera- 
tion at existing volume, and for profitable opera- 
tion with increased business. 
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MAINT-O-GRAPHS 


Design developments 


Plant problems 
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Making Stretchers 
Easy To Find 


WALTER WENDELKEN, Supervisor of Lighting Equipment 
Westinghouse Electric & Mfg. Company, East Pittsburgh, Pa. 

Lost time spent searching for the stretcher may mean 
life or death to a person injured in an accident. This 
company has made its stretchers easy to find by install- 
ing marker lights that extend out in the aisles at each 
stretcher. The 6-in. globes are of opal glass. 


Temperature and Humidity 
Measurement and Control 


In the preface to the Manual of Instrumentation 
(M.E., August, 1932, pp. 333, 334) of which the present 
volume is designated as Part 2, the author refers to it 
as a “labor of love.” Anything that is done for its own 





sake is likely to be done unusually well. This book is 
no exception to that general truth. 

Supplementing his own knowledge with many other 
sources of information and experience, he has presented 
a great deal of valuable and practical data on two sub- 
jects that are of much importance to engineers. Prin- 
ciples of temperature measurement are discussed in suffi- 
cient detail for most purposes, followed by a description 
of the methods and devices employed for that purpose. 
Temperature control devices receive equally detailed 
treatment. 

The succeeding chapters are devoted to a discussion of 
humidity and the apparatus for measuring and con- 
trolling it. Valuable charts, conversion tables, and other 
data are given in several appendices. 320 pages, 278 
illustrations. 

M. F. Behar, author. Instruments Publishing Com- 
pany, 3619 Forbes St., Pittsburgh, Pa. $4. 


Three-Phase Current From 
a Single-Phase Line 


Cuas. A. Pererson, Mishawaka, Ind. 


Application of an ingenious idea that is worth passing 
on to readers of Maintenance Engineering was recently 
made by a repairman who had rewound a 3-hp., three- 
phase induction motor and put new bearings in another 
motor of the same type and size. Three-phase power 
was not available for testing out the rewound motor, but 
this problem was solved in the manner shown in the 
sketch. 

The winding of the motor that had been fitted with 
new bearings was known to be in good condition; so it 
was used to produce three-phase current to test out the 
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rewound motor, B. A choke coil C was cut into one phase 
of motor A in order to produce sufficient displacement 
to start it running. The two other terminals were con- 
nected directly to the single-phase source of power. 

When motor A came up to synchronous speed, switch 
D was thrown in and motor B immediately started, 
supplied by the three-phase current delivered by motor A. 

Although this method of testing is suitable only for 
comparatively small motors, there are doubtless many 
occasions when it will come in handy. 


Chicago to Have Power Show 
in June of 1933 


During “Engineering Week” of the Century of 
Progress, the bi-annual Chicago “Power Show” will be 
held. Exhibits will consist of the products of power 
equipment and supply manufacturers. There will also 
be presented a group of technical papers dealing with 
power subjects. 


Powerless Unloading 


Bundles of aluminum, copper, and bronze are piled 
on a straight run of portable gravity roller conveyor 
within the freight cars adjacent to the modern aluminum 
foundry of the Wright Aeronautical Corporation. From 
there they are carried through a window down the spiral 
roller gravity chute shown to a storeroom in the base- 
ment. From the end of this conveyor line the packages 


are piled on skids ready to be transported to storage or 








O~ Brn Qha— 


carried directly to the melting furnaces on the floor above. 

Aluminum bundles 18 in. in diameter, 20 in. long, 
weighing 112 Ib. represent the preponderance of the 
material handled. 





Packing Cutter 
Made from Discarded File 


Cuas. H. Wittey, Penacook, N. H. 


Although the task of cutting hemp or asbestos pack- 
ing to size is not difficult it can be reduced to a minimum 
of effort by the use of the cutter shown. 

The tool was made by attaching an old file to a base- 
board on which is fastened a brass-strip guide marked 




















The file was heated to draw the knife 


off in inches. 
edge which was then sharpened on a grinder. A diagonal 
cutter can be made in the same way. 


In Moisture-Laden Atmosphere 
Use Treated Wood 


Source: Paper by H. E. Davis before 
Technical Association of Pulp and Paper Industry 


In the handling of wood pulp and paper certain phases 
of the operations result in warm, damp atmospheres 
which rise and come in contact with the under side of the 
roof. This moisture-laden atmosphere results in condi- 
tions ideal for decay, which advances rapidly under the 
favorable temperature prevailing. Expensive repairs and 
even renewals are necessary in short periods of time 
unless decay-proof construction is used. Proper design 
is an important factor but cannot be relied upon to bring 
about full protection. The detrimental effect of moisture 
occurring by reason of imperfect construction, extreme 
temperature changes, or failure of ventilating equipment 
is eliminated by preservative treatment. 

The Associated Factory Mutual Fire Insurance Com- 
panies, after an investigation of a great number of roofs, 
stated: “Decay occurs very frequently in roof timbers 
and roof plank due to the conditions of moisture and 
temperature to which the roofs are subjected. The 
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average life of untreated and uninsulated plank roofs 
over highly humidified weave rooms, poorly ventilated 
paper-machine rooms, and can rooms of bleacheries, is 
8 to 10 years.” It is further stated that visits made in 
1920 to 80 paper mills disclosed that 53 had made or 
would make replacements of rotted roofs within a year. 
The ages of the rotted sections in some instances were as 
low as 5 years. 

For mill roofs where painting is usually desirable, the 
zinc chloride treatment is recommended. This preserva- 
tive does not discolor the wood, which can be painted any 
desired color. 

While records which establish the exact period of 
service life that may be expected from zinc chloride 
treated lumber used in mill roofs are not yet available, 
an idea of the value of preservative treatment may be 
gathered from records established in other fields where 
chemical preservation has been practiced for a longer 
period of time. It can be stated conservatively that 
pressure treatment with the recommended absorption of 
zinc chloride will increase the service life of untreated 
timber from 3 to 5 times. 

Modern practice sanctions the use of pressure treated 


- timber for all vulnerable units susceptible to decay. 


While zinc chloride, because painting is usually desirable, 
is preferred for interior work, both creosote and zinc 
chloride are widely used for the treatment of subfloors, 
the choice of preservative depending on the preference of 
the builder and economic considerations. 


Modernized Entrances 
and Exits 


Francis A. WEstTBROOK, Mechanical Engineer 


Entrance gates and factory doors can be modernized 
to save time and repairs, and in the interest of safety. 
Here are some examples: 

Illustrated: A main entrance gate equipped with an 
electric operator that replaces a hand device. It is 
actuated from the watchman’s office by means of a single 
switch. The plant engineer says that the electric oper- 
ator handles the gates more kindly than did the human 
operator, and that there are fewer repair bills. 

In the same plant there are electric operators on other 
doors, with opening and closing switches located on posts 
convenient to truckers. 
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The other installation illustrated is that of an over- 
head outside door, electrically operated, controlled from 
inside or outside. It saves repair, man time, heat. 


Stems Protect Drop-Light Cords 


A. A. A. RopriguEs, Maintenance Electrician 
Candy Headquarters, New York, N. Y. 


Drop lights that are subject to handling by wet or oily 
hands do not stand up long because the moisture and 
oil deteriorate the rubber insulation. 

To prolong the life of this type 
Cartridge of lighting unit in a candy factory 
\Lanedengesd where the fixture cords constantly 


used as an A 
insulating were being handled by hands cov- 













bush : : 
acute ered with chocolate a stem of 3-in. 
ae conduit, 4 in. long, first was screwed 

conduit tightly into the g-in. cap of each 


light socket. Then, after the brass 
ferrule was removed completely 
from one end of an ordinary 10- 
lgn! | amp. cartridge fuse case and a 4-in. 
ting removed from the other fer- 
rule without cutting the case, the 
fuse case was inserted into the 
upper end of the conduit stem to 
serve as an insulating bushing as shown. 

When using fuses with pinned ferrules it was found 
necessary to clinch the pins or shorten them before 
passing the cord through. The stem and bushing were 
taped tightly at the top whereas the lower joint between 
stem and socket was treated with shellac. 











Seating Brushes with 
A Commutator Stone 


W. L. Corron, Electrical Department 
Rock Island Railroad 


Commutator stones offer a solution to the problem of 
seating brushes perfectly in the least possible time. 
When new brushes are installed dress the commutator 
(or slip rings) lightly with a medium stone, running 
the machine light until the brushes are seated. Finish 
with a fine or burnishing stone to restore the desired 
glaze to the commutator. The dust should be blown 
out with an air hose or blower. 
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~~ A new question is presented herewith, and our readers’ answers to previous questions are pub- 


lished. Write down your opinions and send them to the editor. Answers published will be paid for + 


PLANT ENGINEERS’ FORUM 





QUESTION 


Can the Stripping of Idle Machines 
Be Justified? 


It’s Saturday afternoon. Frank Fulleger is raking 
and burning leaves. George Shipman cuts his ignt- 
tion at the curb, steps out, and slams the door. 


* %*« * 


“Hi, Frank. See you’re doing a little maintenance 
at home. Don’t get enough at the plant, eh? Smoke 
smells good; makes me think of turkey and football.” 


“Funny, George. Same thing happened with me. 
And then I got to thinking of Bill Anderson—just 
how much he likes turkey, and how well he used to 
play football, and then the mess he told me about 
yesterday.” 


“Bill in a mess ?” 


“Well, maybe not a mess, yet—but likely to be 
one. You see, he’s been working under strict orders 
not to buy anything. At the same time ke’s had to 
keep running whatever part of the plant that’s been 
needed. So he’s been stripping idle equipment— 
borrowed a motor here, a belt there—you know how 
it goes. Says that nothing’s been exempt, and now 
he’s getting worried. Looks like orders on the 
horizon, and the plant not ready to go.” 


“And then he’ll be on the carpet?” 


“He will, yes. But he’s covered by his records 
and his memos on the subject. What he’s worried 
about is losing orders while they get everything back 
in shape.” 


“And so you spend a perfectly good afternoon 
worrying about Bill’s hard luck, Frank. Good topic 
for discussion, at that. Put up that rake, hop in, 
we'll go down to the field and watch the boys prac- 
tice. We'll talk there. What say?” 


* * * 


Frank says he will, and does, and the two men 
pass out of our hearing. Being able to think in our 
own right, let’s carry on where they left off. 


Can the policy of stripping idle machines during 
depression be justified? What are the arguments 
for and against the practice? What evidence have 
you that stripping has been carried to extremes during 
the past three years? 
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Safety—Whose Responsibility? 


(Question presented in the September issue) 


lpr guiniics that the safety program should be under 
the supervision of the maintenance engineer. The 
very nature of his work demands safe and sane meth- 
ods. I know of no other one man who covers the 
entire building from basement to roof, constantly on 
the lookout for trouble. In his travels around motors, 
lineshafts, cranes, and countless other pieces of equip- 
ment, it is easy for him to see what might be danger- 
ous. It is equally easy for the maintenance engineer 
to instruct each man under him to be on the alert for 
anything unsafe. The electricians, carpenters, belt 
repair men, pipefitters, crane operators, and others in 
the maintenance gangs cover the entire plant. 

I believe this department can serve better than a 
safety director who merely walks about the plant, never 
off the floor, and seeing only the equipment on the 
floor. Ray StropprE., Maintenance Engineer 

The Tool Steel Gear and Pinion Company 
Cincinnati, Ohio 


AM OF the opinion that safety engineering is more 

efficiently handled when this work is a function of 
plant maintenance. The supervisor of maintenance 
is, or should be, in direct contact with all parts of 
the plant regularly, the frequency of the contact 
periods being governed by the routine of his personal 
inspection trips, usually left entirely to his own option. 
Where the plant is not too large he should direct 
the safety engineering work personally. 

Plant maintenance work is generally subdivided into 
small departments with working foremen in charge of 
small groups of men who handle mechanical equipment 
repairs, electrical equipment installation and repairs, 
millwright work, carpentry, janitor work, power plant 
work, piping, etc. The leaders of these groups are 
particularly desirable on the safety committee as they 
are usually covering all parts of the plant in the 
pursuance of their particular work and if their interest 
in safety work has been properly aroused and stimu- 
lated they will be constantly on the alert for viola- 
tions of safety rules and will make or receive sug- 
gestions on ways and means for improving or 
eliminating hazardous conditions or unsafe practices 
throughout the plant. 

Because the supervisor of maintenance is in daily 
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contact with the group leaders, the information they 
receive and impart to him will receive his immediate 
attention and it is my opinion that this prompt action 
will do more to stimulate general interest in safety 
work throughout a plant than any other single item. 

The safety committee will be made up of a like 
number of members from production departments, the 
latter group preferably serving a period of at least 
one year. These appointments should be made by the 
maintenance supervisor who should be sufficiently in 
touch with the production personnel to make careful 
selection of those who seem best fitted for the work. 

The maintenance supervisor is regularly contacting 
with the supervisors of production and their depart- 
mental foremen and will receive as well as offer sug- 
gestions for eliminating hazardous conditions and 
correcting unsafe practices in these departments. I 
wish to again stress the great importance of prompt 
attention to these suggestions as nothing tends to dull 
the interest of the organization so much as the half- 
hearted and delayed attention to the matters which 
were offered only because felt that the item was of 
sufficient importance to receive immediate attention. 

Again, the supervisor of maintenance usually is 
consulted on proposed machine equipment additions, 
and he is therefore in a position to specify the type 
of driving transmission and the necessary mechanical 
safeguards for the type of drive selected. 

‘The first-aid room should be under the supervision 
of the maintenance supervisor. The first-aid attendant 
will obtain first-hand information at time of first-aid 
treatment of the conditions surrounding the accident, 
while the news is “hot,” that will be valuable to the 
supervisor in the prevention of similar accidents 
through the elimination or correction of accident- 
producing conditions or practices. 

In the larger plant the safety engineer preferably 
should be under the supervision of the supervisor of 
maintenance, receiving the details of safety work as 
outlined above, but depending for action on the main- 
tenance head. 

Plant cleanliness, lighting conditions, good house- 
keeping, well kept floors, regularly inspected trans- 
mission conditions, and proper hoisting equipment 
regularly inspected are a few of the items that serve 
to reduce accidents and these are all under the control 
of the maintenance supervisor. ; 

With the physical conditions right and a harmonious 
cooperation with supervisors and foremen of the pro- 
duction departments, the: number of accidents should 
be held to a minimum. 

J. W. Curran, Supervisor of Maintenance 
Boston Gear Works, Inc., North Quincy, Mass. 


HE INSTALLATION of all mechanical safe- 
guards should be under the jurisdiction of the 
plant engineer, master mechanic, or whatever the title 
may be, of the man who supervises all maintenance. 
Certainly if two men are held responsible or partly 
responsible for the same thing you have great possi- 
bilities for endless disputes. 
A good safety engineer must have the requisites of 
a real plant engineer. Why duplicate the job? 
Rather, I say, make the plant engineer responsible 
for all safety devices, with the safety engineer under 
him or, if that is not considered feasible, with powers 
for recommending only on mechanical work. 
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When the latter is the case these recommendations 
should be made in triplicate with one copy reaching 
the executive in charge of the plant. 

In this manner buck passing is eliminated and 
responsibility is placed on the proper person without 
conflict of authority. 

V. R. CHapsourne, Electrical Engineer 
Magnolia Petroleum Company, Beaumont, Tex. 


17 yw. 


What Excuse for Breakdowns ? 


(Question presented in the July issue) 


HERE are a few breakdowns, because of the 
limitations of human foresight, and because of 
fatigue of materials, for which no one is accountable. 
Otherwise there are two excuses. First is failure 
of management to provide the necessary equipment 
and personnel, as an economy measure, or because of 
inadequate knowledge of plant conditions. The latter 
may be due to the maintenance department’s failure 
to properly inform management. Also, possibly the 
maintenance department has failed to instill sufficient 
confidence to have its suggestions and recommendations 
carried out. 

Excuse number two may rest entirely with the main- 
tenance department, the management having supplied, 
or standing ready to supply, the necessary equipment 
and other agencies whereby the plant can be kept in 
good condition, and the maintenance department hav- 
ing failed to make the best use of it. The management 
is justified in calling the maintenance department on 
the carpet when preventable breakdowns occur. It 
is the duty of the management to coordinate details 
and pass on them to the best advantage of the plant. 
This gives it the right to say what shall and what shall 
not be done. But to do this intelligently it must have 
facts, and it is up to the maintenance department to 
furnish facts pertaining to plant equipment, operation, 
and purchase. 

If the maintenance department wants to free itself 
of criticism and summons to the front office, it should 
always strive to put the excuses for delays squarely 
up to management, this condition to be brought about 
by submitting recommendations and suggestions; these 
recommendations to be given far enough in advance 
of impending emergencies, whenever possible, to allow 
time for them to be studied and acted upon for deci- 
sion before they are needed. These reports should 
show the savings and advantages to be obtained through 
the adoption of the suggestions; the losses which are 
occurring; impending troubles; cost of delays. 

In order for the maintenance department to func- 
tion so that excuses for breakdowns may be in order 
and acceptable, it will be necessary for them to: 

1. Establish confidence with the management in the 
department’s ability to efficiently administer the duties 
allocated. This means showing results for the efforts 
expended, and will show up in more ways than in 
merely keeping the wheels of the plant turning. 

2. Establish an efficient inspection system, so that 
necessary repairs can be made before breakdown 
occurs. Impending major troubles can then be reported 
to the management for discussion and decision as to 
how the work can be best carried out. 
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of raw materials, or finished product. 

Taking the case of the jammed conveyor, if it was 
a new installation or operating conditions had been 
changed, there was probably an excuse for the delay 
on the ground that it was difficult to anticipate the 
exact load that the motor would have to handle. But 
if the motor had been operating satisfactorily the delay 
probably lay with the maintenance department in 
failure to maintain it. It might have been chargeable 
to the operating department because of improper oper- 
ation, abuse, or overloading of conveyor. Had con- 
siderable trouble been experienced there was good indi- 
cation that the motor or control did not fit the job, 
the responsibility probably resting on the maintenance 

department for not changing to proper equipment. 
Marin Puiuips, Plant Engineer 
Tarentum Paper Mills, Tarentum, Pa. 


i7¥ VY. 


How Measure the Efficiency of the 
Maintenance Department ? 


(Question presented in the June issue) 


QUOTA, whether set for the sales department or. 


for the maintenance department, is a comparative 
figure based upon previous experience. It stabilizes 
overhead percentages and acts as a guide to the super- 
intendent in charge of maintenance. A sales depart- 
ment may meet its quota by high pressure selling, over- 
loading the dealer. This results in a dissatisfied cus- 
tomer and a drop in future sales. A maintenance 
department may meet its quota by neglect of main- 
tenance. This results in increased repair bills in the 
future. 

A maintenance quota should always bear some rela- 
tion to productive hours, although not in direct pro- 
portion. Labor rates and hours of operation must be 
taken into consideration. The maintenance in a shop 
working 20,000 productive man-hours on a 40-hr. week 
usually will be less than in the same shop working the 
same number of productive man-hours on a 50-hr. 
week. 

After taking these variables into consideration and 
investigating past performances, a set of curves can be 
made up with the maintenance costs plotted against 
production labor costs as a base. In larger organiza- 
tions, with a great number of maintenance divisions, 
a separate curve may be made for each division. The 
curve for elevator operators and watchmen, for 
example, will be practically a horizontal line, while 
the curve for belt repairs and similar work will be 
nearly in proportion to productive labor costs. 

In all such quotas allowances should be made for 
extraordinary repairs. Rearrangement of departments 
or large installation work should not be included, but 
should be covered by special appropriations. The 
quota will not interfere with the operation of a reserve 
for maintenance if such a reserve is set up to cover 
certain specified items such as painting and similar 

work which can be postponed to periods when the shop 
is not working at full capacity. If the quota is exceeded 
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3. Establish equipment record cards, whereby the 
results of the inspection may be recorded. The cost 
of delays to be tabulated on these cards, to include 
labor and repair materials, production loss and spoilage 





a reasonable explanation will always satisfy a-reason- 
able management. 

The method outlined has been in effect in the Stam- 
ford Works of the Yale & Towne Manufacturing 
Company for approximately a year. 

J. W. Merson, Superintendent of Power and Plan; 

The Yale & Towne Manufacturing Company 
Stamford, Conn, 


Fen bere maintenance department is, in many 
instances, a comparatively recent innovation, 
Breakdowns, with their subsequent loss of production 
and enforced idleness of machine operators, were con- 
sidered necessary risks to be taken in plant operation, 
A millwright, with possibly a few assistants, was em- 
ployed for making necessary repairs to machinery and 
installing new equipment. He was expected to be able 
to render first aid to any and all parts of the plant, 
regardless of conditions or circumstances ; consequently, 
he was usually a very busy man, having little or no 
time for preventive measures. 

As competition increased, more efficient methods be- 
came necessary. Investigation of involuntary shut- 
downs caused by machine failure disclosed the fact that 
a large percentage of them could have been prevented 


. by proper precautionary measures. As a result, the 


maintenance department was gradually evolved. Being 
in the usually accepted sense non-productive, the 
maintenance department often is considered a more or 
less necessary nuisance until a breakdown occurs; then 
it is essential. 

Fire insurance is in the same manner a_non- 
productive expense, but no one thinks of operating 
without adequate protection against loss by fire. Some 
find it profitable to carry coverage not only for plant 
loss but for production loss. On the other hand, no 
good business man would attempt to carry too much 
fire insurance. It would be useless expenditure as only 
the actual loss would be paid. 

Maintenance costs should be figured in something 
like the same manner, with this exception: Fire in- 
surance will replace ‘losses; maintenance often will 
prevent them. In figuring the proper amount to be 
spent for maintaining equipment most economically, 
due consideration must be given the relative importance 
of machines being maintained. Every plant and each 
machine in every plant constitutes a separate and in- 
dividual problem and should be treated as such. If a 
machine is one that may be shut down for some time 
without seriously affecting production or costs, it would 
be foolish to spend an excessive amount of time and 
money maintaining it. Experience and good judgment 
are necessary for determining this point. 

Records properly kept are essential for determining 
the efficiency of maintenance methods. A card index 
system is, in most cases, the most adaptable manner 
for keeping records. Machine numbers, style, type, 
etc. on each card facilitate ordering of parts when 
needed as name plates often get lost or so dirty and 
battered as to be undecipherable. The efficiency of 
production and sales departments is figured on a basis 
of previous records and when accurate records are 

kept in the maintenance department, the efficiency may 
be determined in a like manner; possibly not as ac- 
curately at first but, in time, it may be worked out in 
the same manner as in other departments. 
W. L. Corton, Electrical Department 
Rock Island Railroad, Dalhart, Tex. 
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QUESTIONS and 


ANSWERS 


Repairing High-Voltage Cable 


A 2,200-volt, three-wire, rubber- 
covered cable feeding an electric 
shovel in a rock quarry is damaged 
occasionally by falling rock. I wish 
that readers would tell me what ma- 
terials should be used and how they 
should be applied in repairing this 
cable. B.B. 
Azusa, Calif. 


Friction Drive for Pump 


Can some reader tell me whether I 
can obtain 14 or 2 hp. from the fric- 
tion drive shown in the drawing? 
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How wide should the faces of the 
upper and lower disks be? What 
material is best for facing the disks? 
I want to use this drive for operat- 
ing a small pump from a lineshaft. 
Milwaukee, Wis. J.A. 


Rewind with Asbestos Wire? 


We are having what seems to be an 
excessive number of breakdowns on 
motors operating in hot places, such 
as on vacuum pumps, near baking 
ovens, and on stokers. The possi- 
bility of rewinding these motors 
with asbestos wire has been con- 
sidered, but we have had no experi- 
ence with this material and wonder 
whether the higher first cost would 
be justified by the performance. Also 
I should like to know (1) whether 
asbestos wire is more difficult or ex- 
pensive to handle when rewinding a 
motor than is cotton-insulated. (2) 
As compared with ordinary wire, 
how much longer can asbestos wire 
be expected to last under high motor 
operating temperatures? (3) What 
is the maximum safe operating tem- 
perature for a motor wound with 


asbestos wire? 
New Haven, Conn. 
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Please submit answers 


promptly. We expect to 
publish no answers later 
than the second issue 
after the appearance of the 
question. Selection will 
be made on the basis of 
quality, but answers first 
received have the best 
chance of being used 


Motor Bearings Heat 


A 10-hp. 1,150-r.p.m., squirrel-cage 
motor has been giving trouble from 
heating of the bearings. The bear- 
ings are made of bronze, and have 
circular oil grooves and two oil 
rings. Upon removing them a 
highly burnished spot in the bot- 
tom seemed to indicate lack of lu- 
brication. We cut two grooves in 
the bottom of the bearing, extend- 
ing from one drain groove to the 
other, and drilled three %-in. holes 
in the bottom of the drain groove 
at each end of the bearing. The 
idea was to help the oil to circulate 
more rapidly, but upon running the 
machine we found that the bearings 
still heated. Draining the oil and 
putting in a mixture of castor and 
lubricating oils did not help matters. 

At no time have these bearings 
become alarmingly hot, but the 
temperature is very uncomfortable 
for one’s hand and we are afraid 
that it might result in serious trou- 
ble. What can be done to correct 


this condition? R.E.L. 
Dallas, Tex. 


I believe that R.E.L. has taken the 
wrong steps to cure the trouble, since he 
has introduced a longitudinal groove 
along the bottom of the bearing, con- 
necting the two draining grooves. It is 
always a mistake, except where mechan- 
ical construction must be allowed for, 
to put any grooving at all in the pres- 
sure area of a bearing. Consider a 2-in. 
shaft riding in a bearing 5 in. long. 
According to rough calculation there 
are 10 sq.in. of pressure area. If a 
groove is cut approximately $ in. wide 






Conducted by 


G. A. VAN BRUNT 


Associate Editor 


throughout the whole length of the bear- 
ing, % sq.in. ‘of pressure area are lost 
and the unit pressure increased over the 
remainder of that area. 

In addition, grooves in the pressure 
area constitute a ready channel for the 
escape of the lubricating oil. The oil 
wedge that is built up and forces the 
oil into the pressure area is absolutely 
useless when there is a groove in that 
area, since the oil will seek the line of 
least resistance and pass along that path 
to the annular grooves used for drains. 
This is particularly true when the holes 
are drilled in the bottom of the annular 
groove to aid in ready draining. 

The best cure for the trouble would 
be to cut in the bearing, about 20 deg. 
ahead of the pressure area, a shallow 
groove which will assist the oil in build- 
ing up a wedge before it enters the 
pressure area. If the bearings are very 
long this longitudinal groove ahead of 
the pressure area should be fed by two 
slaping grooves from the corners of the 
ring slots. The inside edges of the ring 
slots should be chamfered off in order 
that the oil may more readily find its 
way into the bearing. 

Temperatures of these bearings, as in- 
dicated by the question, would seem to 
run between 140 deg. F. and 150 deg F., 
which is not an unusual range on this 
type of motor. I suggest that R.E.L. 
check the temperature rise of his motors 
before becoming unduly alarmed. 


K. A. NEWMAN 


Manager Lubrication Sales 
E. F. Houghton & Company 
Philadelphia, Pa. 


A burnished spot is proof that the 
shaft is rubbing at that point. Burnished 
spots in a bearing may be relieved by 
Scraping or filing with a fine, half-round 
file, being careful to file evenly and not 
leave a flat spot. Bronze is difficult to 
scrape and considerable work may be 
necessary in order to get an even bear- 
ing over the whole surface. It the work 
is done carefully and the shaft is not 
bent or the motor housings warped, the 
bearing will settle down to an even tem- 
perature. 

It is better not to cut grooves leading 
into the circular drainage grooves lo- 
cated at the ends of the bearing. The 
purpose of drainage grooves and holes 
is to prevent oil from creeping along 
the shaft and thereby draining the oil 


reservoir. Gravy H. EMErson 
Tarrant, Birmingham, Ala. 
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Experience shows that bronze or 
brass bearings may be run at a higher 
temperature than babbitted bearings 
since they will not melt so readily, al- 
though they will seize if the heat is 
excessive. As for oil grooves, the fewer 
che better. There should be, of course, 
two drain grooves 4 in. wide by ¢ in. 
deep cut 4 in. apart, with the outside 
groove } in. from the ends of. the bearing. 

In the bottom half of the inner groove 
three $-in. holes should be drilled from 
} in. to 1 in. apart, depending on the 
size of the bearing, as shown at 4 in 
the sketch which represents the bottom 
half of a bearing. 

The outside groove is mainly for the 
purpose of preventing oil from the inner 
groove from creeping along the shaft. 

Besides these, the only other cut nec- 
essary is a well to receive the oil carried 
up by the oil rings. It should be cut as 
shown. For a 3-in. bearing the oil well 
should be about 4 in. wide at the top 
and, as shown at B, taper to nothing 
# in. from the top. It should also taper 
to nothing about 4 in. from the inner 
drain groove so as to make sure that 




















the oil carried up by the rings does not 
run directly into the drain grooves in- 
stead of under the shaft as intended. 
With grooves cut in this manner the 
oil is carried under the shaft, forms a 
film between the shaft and the bearing, 
and prevents metal-to-metal contact. 
This film of oil should not be broken 
by diagonal or cross grooves, particu- 
larly by a groove cut in the bottom and 
joining the inner drain grooves, as 
shown in dotted lines in the sketch. 
Such a groove not only breaks the 
film of oil but will carry away through 
the drain grooves any oil that might 





otherwise have a chance of running 
under the shaft, and thus keep the part 
of the bearing where the shaft runs up 
and away from the cross-groove prac- 
tically without oil. 

In small, solid bearings it is more 
difficult to cut the oil well than in split 
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bearings, but it can be done with the 
proper tool on a shaper. The right 
kind of oil to use, is more or less a 
matter of opinion, but any good grade 
of oil will do provided it has enough 
body but is not so thick that it cannot 
run under the shaft. 

Cheap oils are usually the more ex- 
pensive in the long run. [I have found 
that a mixture of cylinder oil and a 
good grade of engine oil is quite satis- 
factory. I use a half-and-half mixture 
in the summer and one part of cylinder 
to two of engine oil in the winter. 


J. H. GALLant 
Montreal, P. Q., Canada 


Colored Concrete Floors 


We are considering using concrete 
colored green, red, or blue for the 
floors of some offices and possibly 
other areas, in order to give a more 
cheerful effect. Can readers tell me 
out of their experience: (1) Will 
the use of coloring material in con- 
crete injure its wearing qualities? 
(2) Will the color fade? (3) Is 
it necessary to use any finish- 
ing coat, such as varnish? (4) Are 
any special precautions necessary in 
preparing the concrete and laying 
the floor? F.J.L. 
Philadelphia, Pa. 


Use of coloring material in concrete 
is always detrimental. The degree of 
injury done depends entirely upon the 
nature of the coloring material. If 
colors are to be used at all, only mineral 
colors should be used. Vegetable colors 
have been found to be extremely harm- 
ful. It is not sufficient, however, that 
the pigment be a mineral oxide or other 
mineral color; some of these are also 
very detrimental, especially the bases 
needed for greens and blues. The iron 
oxides used largely for the reds are 
perhaps the least harmful. It is fairly 
safe to use the colors manufactured by 
reputable companies for incorporation 
in mortars. 

All colors will fade when exposed to 
sunlight; some will fade to a greater 
degree than others. 

It is not necessary to use any finish- 
ing coat such as varnish. If‘ prepared 
hardener is used in the mixture in the 
regular way, the floor will be harder 
and less likely to dust. A very nice 
effect can be obtained, however, by 
waxing colored cement floors. I have 
seen some red cement floors that had 
been cut with a jointer into squares 
representing tile and waxed with one 
of the prepared floor waxes, and the 
effect was very fine. 

The only special precautions necessary 
in preparing the concrete and laying the 
floor are that a suitable coloring mate- 
rial be used and a good hardener be 
incorporated in the gaging water. 

M. M. Goocu 


Anti-Hydro Waterproofing Company 
Atlante Highlands, N. J. 


How Control Maintenance 
Department Tools? 


We are making a survey of our 
maintenance tools and equipment 
and the system of controlling them, 
and should like to know the practice 
of other companies on these points: 

1. What method of control is used 
for company-owned tools and equip- 
ment? 

2. What tools are furnished to 
millwrights, carpenters, electricians, 
and other maintenance workers? 

3. What arrangements are made 
for employees to borrow company- 
owned tools for personal use after 
regular working hours? 

4. Are departmental foremen fur- 
nished tools for miscellaneous main- 
tenance work in their department? 

5. What tools are furnished ma- 
chine operators (not machinists or 
tool makers) ? 

6. If a maintenance tool is broken 
by an employee’s negligence or mis- 
use, is he required to replace it? 

Decatur, Ill. W.T.A. 


In a plant employing about 40 main- 
tenance men, tools are issued on check. 
When hired each man is given ten metal 
checks. Upon taking a tool from the 
tool crib he deposits a check which can 
be redeemed only on return of the tool. 

Millwrights are required to own a 
tool kit consisting of at least two chisels, 
two hammers, a set of medium-sized 
wrenches, and adequate measuring 
instruments. Extra-heavy hammers, 
wrenches, electric drills, drilling equip- 
ment, and lead hammers are supplied by 
the company. Carpenters are allowed 
to borrow cold chisels, hacksaws, elec- 
tric drills, and drilling equipment only; 
other tools must be their personal 
property. Electrical workers are sup- 
plied’ with pliers, screwdriver, rub- 
ber gloves, and overshoes. Goggles 
supplied by the company are standard 
equipment for all workers exposed to 
eye accident hazards. 

Employees are allowed to borrow 
company tools for personal use only on 
presentation of an order signed by 
their department foreman. No tools are 
loaned during regular working hours or 
when required for week-end jobs in the 
plant. 

Department foremen are not furnished 
tools for minor repairs as they are 
supposed to report all repairs needed to 
the maintenance man in each department. 

Tools furnished machine operators 
consist of various precision measuring 
instruments, such as micrometers, ver- 
niers, etc., and all special wrenches. © 

Tools broken through employee mis- 
use are replaced by the company, but 
each breakage goes down on the em- 
ployee’s record card. Excessive tool 
abuse is punished by dismissal. Will- 
ful and malicious damage are, of course, 
followed by dismissal and possibly legal 


action. Ropert S. ALEXANDER 
Special Department 
Universal Winding Company 
Providence, R. I 
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MAINTENANCE ENGINEERING’S DATA SHEETS 





Hazards to Avoid in Using Portable Electric Hand Tools 


For the purpose of this data sheet, a portable 
electric hand tool will be considered as a tool 
driven by an electric motor directly or through 
a train of gears, flexible shaft, belts and pulleys 
or other means and of such design and weight 
that it can be easily carried by hand from place 
to place and guided by hand to do the work 
required. 

Use—This discussion covers portable electric 
motor-driven tools used for such work as the 


following : 
Grinding Tapping 
Cleaning and polishing Shearing 
Drilling and boring Woodworking 
Reaming Riveting 


Fabric cutting 


Screw driving 
Blowing and drying 


Nut setting 

Hazards—While stationary machines present 
certain hazards, a portable machine or tool of 
the same kind presents many of the same hazards 
and also those of handling. The following is a 
brief outline of conditions which produce the 
hazards. 


Electrical—Motor break-down: 


Inferior design or workmanship 
Defective or abused insulation 
Mechanical injury 

Overloading 

Circuit over-fused 

Tampering 

Overheating 

Sparking brushes 

Incorrect connection or re-connection 


Switch failure: 


Mechanical abuse 
Tampering 


Inferior design 
Defective insulation 


Connecting cord failure: 

Improper quality 

Defective insulation 

Insecure fastening of wires at terminals 
Mechanical abuse 

Constant flexing of cord where it enters tool 
Exposure to oil and other destructive liquids 
Exposure to flame, hot metals, and so on 


Mechanical—Motor turning in hands of oper- 
ator: 

Tool not properly sharpened or set 

Using drill larger than motor is designed for 

Drill, reamer or boring bit not guided straight 

Using wrong kind of tool for work in hand 

Drill or boring bit breaking through work 

Too much pressure on taper reamer or drill 

One man trying to use tool too heavy for him 

Turning feed nut until it runs off end of feed screw 

Tool running too fast or too slow 

Tool not firmly held by operator 


Grinding wheels and circular saws, etc., burst- 
ing and flying: 
Speed too high for wheel or saw 


Courtesy National Safety Council 


Wheel or saw bumped against or jammed in work 
Wheel or saw abused in storage 
Wheel or saw improperly mounted on spindle 


Grinding wheels, brushes, etc. Throwing par- 
ticles into eyes of operators: 


(A hazard that is always present in cleaning, polish- 
ing, and grinding with wire brushes, buffing, and 
grinding wheels.) 


Flexible cord or tool forming stumbling 
hazard : 


Operator not careful in stretching or laying cord, 
especially across passageways, and in front of ladders 

Operator thoughtless in placing tool when not 
in use 


Fingers and other parts of the body and limbs 
coming in contact with sharp edges of tools: 

Tool ineffectively guarded 

Operator brushing chips away with fingers 

Tool left running when not in use 


Dropping tools on feet: 


Tool slipping out of hand while carrying it 

Tool getting beyond control of operator due to 
jamming in the work 

Operator losing balance 


Losing balance while using tools: 


Lack of foresight in planning the work 
Impractical to provide positive, safe footing 


Clothing becoming caught in drills, reamers, 
and boring bits: 

Wearing gloves 

Loose sleeves 

Loose trouser legs 

Overall jumper not tucked in 

Long necktie not fastened down 

7s 


Accidental starting of motor at an inopportune 
time: 

Switch located in exposed place 

Part of clothing catches in switch 

Operator drops tool and in attempting to catch it, 


grasps switch 
Power goes off, operator forgets to turn off switch 


Horseplay 


Flexible shaft whipping around: 


Operator lays tool down without turning off motor 
—or starts motor without having previously grasped 


the toolhead 
Operator allows shaft to form a loop and it goes 


into a knot 


It will be seen from this analysis that there is 
a wide variety of dangers to be guarded against. 

Accidents arising out of these hazards may be 
electric shock, burns from electric flashes, burns 
from hot copper, parts of body badly cut or 
bruised, serious falls, foreign particles in eyes, 
and explosions due to ignition of gases by electric 
or friction sparks. 
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Ratchet-Type Relay 


Type CX 464, sequence or step-by- 
step. Operated by push button. 
push closes the contacts and starts the 
connected equipment; another push 
stops it. Energizing the coil moves 
the pawl, engaging a ratchet, which 
moves a cam or cams to open or close 
contacts. By minor adjustment of cams 
moving contacts, and connecting mov- 
ing contacts together, relays can be 
made single pole, double break; double 





pole, single break; or single pole, single 
break, double throw. Mounted on 
base 3x5 in. Housing dimensions 
7$x53x33 in. Contacts rated to carry 
and break 20 amp. at 110 volts a.c. 
non-inductive load or 4-hp. motor load. 
Can be furnished for various a.c. and 
d.c. voltages. Equipped with shunt or 
series coil. Coil consumes approximately 
8 watts. Rated for continuous dyty. 
Struthers Dunn, Inc., 150 N. Juniper 
St., Philadelphia, Pa. 


Heavy-Duty Elevator Bucket 


Known as Style “AAP.” Made of 
Promal metal in all the popular sizes. 
Features: heavy back and lip; rein- 
forced corners; front reinforcing ribs; 
reinforcing bead around ends; middle 
of lip raised to reduce digging strains. 
Link-Belt Co., 910 So. Michigan Ave., 
Chicago, II. 


Motor-Reducer Unit 


For agitators, mixers, and other ver- 
tical drives. Called “MotoReduceR.” 
Motor and gears are mounted in single 
housing. Gears are heat-treated nickel 
steel with helical-cut teeth. All bear- 
ings are anti-friction type. Slow-speed 
shaft mounted on roller bearings to 
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EQUIPMENT NEWS 


compensate for upward or downward 
thrust. Units available in_ single, 
double, and triple types with ratios up 
to 450:1. Furnished with standard open 
or totally inclosed fan-cooled motors, 
polyphase or single phase. Also avail- 
able with d.c. motors up to 10 hp. 
Philadelphia Gear Works, Philadel- 
phia, Pa. 


SKF Moves Hartford Factory 


SKF Industries, Inc., New York, 
N. Y., announces the consolidation of 
the manufacturing activities of The 
Skayef Ball Bearing Co., Hartford, 
Conn., with The Hess-Bright Mfg. Co., 
Philadelphia, Pa. All products previ- 
ously manufactured at Hartford will be 
produced at the Philadelphia plant. 


Switches 


The “RB” safety switch line has been 
extended and now includes units in 
capacities from 30 to 800 amp., side 
and front operation. Features: roll 
contact on 30-, 200-, 400-, 600-, and 
800-amp. sizes; “Vystipe” fuse clamps 
on all fusible units. The Trumbull 
Electric Mfg. Co., Plainville, Conn. 


Solder 


Acid and resin core solder in the 
“Neatpak” can. Solder is coiled in the 
can and removed, as needed, from a hole 
in the top which is covered with cello- 
phane to prevent the entrance of dust 
or dirt while in storage. Available in 
one and five pound cans. Federated 
Metals Corp., 75 Folsom St. San 
Francisco, Calif. 


Forced Feed Faucet 


Known as Lemay. For extracting 
plastic cement, fibred roof coatings from 
drums. Comprises long rotating mem- 
ber resembling Archimedean screw, 
fitted with crank handle, mounted in 
housing which screws into standard 
14-in. pipe opening. Turning handle 
forces material into faucet, from which 
it is discharged through opening con- 
trolled by simple valve. Claimed not to 
require priming. Key Boiler Equip- 
ment Co., East St. Louis, IIl. 
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Scales 


Improvements made to entire line of 
automatic dial scales include: bearings 
in indicating mechanism reduced to 
eight—six are ball bearings; device for 
absorbing vibration; entire dial head 
sealed to keep out dust and moisture, 
and arranged to swivel 360 deg. to 
permit reading from any direction; plat- 
form designs simplified, in some cases, 
by elimination of levers; scale unit 
finished with chromium-plated trim. The 
Kron Co., Bridgeport, Conn. 


Spiral Friction Clutch 


Disk actuated, spiral friction, sleeve 
or pulley clutch. Driving mechanism is 
a spiral band actuated by a flat asbestos 
faced friction disk, contracting on a 
sleeve upon which may be mounted 
pulley, gear, or sprocket. Power is 
transmitted by the spiral band. Standard 
sleeve is equipped with ball bearing 
next to case and bronze bearing in 
outer end. Cone type shifter sleeve. 
Parts of shifter mechanism subject to 





wear are heat treated, hardened steel. 
Will transmit power in ratio to speed. 
Fully inclosed, dust proof construction. 
Furnished for dry or lubricated friction 
surfaces. Kinney Manufacturing Co., 
3541 Washington St., Boston, Mass. 


ee 
Air Circuit Breakers | 
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Manually and electrically operated, 
trip free, air circuit breakers, designated 
AL-2. Ratings up to 750 volts, 10,000 
amp., in singlet, double-, triple-, and 
four-pole arrangements.  Multi-pole 
breakers consist of two or more self- 
contained, single-pole units mechani- 
cally connected for group operation. 
Can be equipped with instantaneous or 
time overcurrent trip, instantaneous or 
time undervoltage trip, shunt trip, and 
auxiliary switches. Overcurrent mecha- 
nism is constructed for direct tripping 
action on breakers of all ratings. Main 
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contacts are silver-to-silver and adjust- 
able. Intermediate and arcing contacts 
protect main contacts from burning. 
General Electric Co., Schenectady, 
N. Y. 

fea 


Gasoline Locomotives 


B-I-30 Series. Available in all gages 
in 4, 5-, 6-, and 7-ton sizes. Speed 


range, both forward and reverse, 2 to 15 
miles per hour. 


Power unit is the 





McCormick-Deering industrial tractor 
designed and manufactured by the Inter- 
national Harvester Co. Steel tired 
drive wheels are standard equipment. 
Brookville Locomotive Co., Brook- 
ville, Pa. 


Capacitor Motor 


Built-in capacitor gives conventional 
appearance to unit. 110 volts, single- 
phase, 60 cycles, 1,735 r.p.m. full-load 
speed. Available in vertical and rubber- 
mounted horizontal types in sizes from 
4 to4hp. Furnished with waste-packed 
sleeve or double-sealed ball bearings. 
Howell Electric Motors Co., Howell, 
Mich. 

e 


Temperature Regulator 


Claimed is control within 1/10 deg. 
in range from 0 to 300 deg. F. Re- 
sembles thermometer, consisting of 
heavy glass tube with bulb filled with 
mercury which rises in capillary tube. 
As mercury rises or falls it makes con- 
tact with alloy electrodes fused in capil- 
lary and closes or opens circuit to 
delicate relay. These relays operate 
within 12 milliamp., 110 volts, 60 cycles, 
and will handle up to 30 amp. Hierge- 
sell Brothers, Philadelphia, Pa. 


Fractional Horsepower Motors 


Self-starting, single-phase, synchron- 
ous motor rated 1/75 hp. in open frame; 
1/150 hp. totally inclosed frame, speed 
1,800 r.p.m. Induction motors rated 
1/50 hp. in open frame, 1/70 hp. in- 
closed, speed 1,725 r.p.m.; 1/100 hp. in 
open frame, 1/150 hp. inclosed at speed 
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of 1,125 r.p.m. Available with built-in 
worm gear speed reducers in nine 
ratios: 84-1 to 1,120-1. Other ratios 
available. 

Aluminum die-cast, three-piece frames, 
separable gear heads, finished in black 
enamel. Nitralloy steel shafts, sealed 
type ball bearings. Worm gear cut on 
shaft; laminated bakelite gears in speed 
reducer. Bodine Electric Co., Ohio St., 
Chicago, III. 


Automatic Welding Head 


For use with heavily coated elec- 
trodes. Consists essentially of a heavy- 
duty, automatic head with device for 
conducting the current to the electrode; 
will accommodate electrodes up to ¥e-in. 
diameter. Rating 600 amp. Can be 
made for larger electrodes, heavier weld- 
ing currents. General Electric Com- 
pany, Schenectady, N. Y. 


Portable Ammeter 


Called “Tong Test.” Split electro- 
magnet type; has no windings. Magnet 
yoke made in two parts, separated by 
pressing trigger ; jaws are passed around 
cable in which current is to be measured 
and trigger released. Wili accommodate 
cables up to 13-in. diameter. Magnetic 
flux produced by current in cable oper- 
ates meter. Claimed: readings on both 
d.c. and a.c. cables—even on d.c. cables 








of single-core, armored type, or when 


run in steel conduit. Interchangeable 
elements permit range of measurement 
to be altered as desired: 50-, 100-, 150-, 
200- and 400-amp. capacities standard. 
Columbia Electric Manufacturing Co., 
Cleveland, Ohio. 


# 
Ball Bearings 


Marlin-Rockwell Corporation, James- 
town, N. Y., sales activities, formerly 
carried on independently by its sub- 
sidiary companies, Gurney Ball Bearing 


Division, Jamestown, N. Y.; Standard 
Steel Bearings, Incorporated, Plainville, 
Conn.; and the Strom Bearings Com- 
pany, Chicago, Ill., will be transferred 
to the general office in Jamestown. 
Sales offices will be maintained in Plain- 
ville and Chicago. 


Elapsed Time Indicator 


Designed for indicating the time a 
feeder circuit is out; also for use as 
lost-time indicator on production ma- 
chines. On electric welding sets and 
similar apparatus, indicates directly non- 
productive time. Driven by self-starting 
synchronous motor. Cast-iron housing. 
Can be mounted indoors or outdoors. 





Available in 110- and 220-volt de- 
signs, commercial frequencies. Auto- 
matic Switch Co., 6420 East Lafayette 
Avenue, Detroit, Mich. 


Pipe Covering Protector 


Twenty-gage aluminum caps to fit 
ends of standard thick magnesia pipe 
covering. Adjustable to a total circum- 
ference variation of 14 inches. Lock 
from the outside by a tongue clasp. 
Finished in black enamel, polished 
aluminum, or other desired colors. 
Available diameters, 2.5 in. to 11.4 
inches. Cheney Co., Winchester, Mass. 


Motor Pumping Unit 


American-Marsh single stage, single 
suction, centrifugal pumps, attached to 
standard motors by semi-steel brackets ; 
types MUE and MUI. Single-phase, 
polyphase or d.c. motors, from % to 10 
hp., speeds from 1,750 to 3,500 r.p.m. 
may be used. Capacities 5 to 450 g.p.m. 
heads up to 120 feet. All internal parts 
may be removed and replaced without 
disturbing piping. Impeller shaft is ma- 
chined to fit the standard motor shaft. 
In type MUI discharge connections may 
be revolved to any of eight positions. 
Discharge connections in type MUE 
may be revolved in eight positions with 
the suction remaining central in the out- 
board head. Both units may be operated 
in horizontal or vertical positions. 
American Steam Pump Co., Battle 
Creek, Mich. 
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TRADE LIT 


ERATURE 


For copies, address the manufacturers concerned 


(289) Morors—Leaflet 20386-A, “Line- 
start Squirrel-Cage Induction Motors.”— 
Westinghouse Electric and Manufacturing 
Co., East Pittsburgh, Pa. 


(290) Controc—Folder, 4 pages, “Red 
Top Terminal Type Thermo-Regulator.”— 
Hiergesell Bros., 2518 N. Broad Street, 
Philadelphia, Pa. 


(291) WeEtpER — Leaflet 20522-A, Flex- 
Arc a.c. welder, 100 amp., with short wave 
arc control. — Westinghouse Electric & 
Manufacturing Co., East Pittsburgh, Pa. 


(292) Retay— Bulletin No. 1001, 4 
pages—Supersensitive, mercury, mechanical 
and photo-electric relays for control ap- 
plications—American Instrument Co., 774 
Girard St. N.W., Washington, D. C. 


(293) Water SoFrrENER— Bulletin, 38 
pages, “No Scale, No Sludge, No Mud— 
the application of Zeolite water softeners 
to the treatment of boiler feed water.”— 
The Permutit Co., 440 Fourth Ave., New 
York, N. Y. 


(294) Scates—Bulletin S-42, 8 pages, 
descriptions of the redesigned line of auto- 
matic industrial scales—-The Kron Co., 
Bridgeport, Conn. 


(295) Licutinc —Catalog 219-A, 66 
pages, industrial lighting equipment.—West- 
inghouse Electric & Mfg. Co., East Pitts- 
burgh, Pa. 


(296) Carson BrusHEes— Catalog No. 
13, 24 pages, carbon brushes for single 
phase and other fractional horsepower 
motors.—Boxill-Bruel Carbon Co., Colum- 
bia Park, Ohio. 


(297) CLeantinc — Catalog, 32 pages, 
“Automotive and Industrial Cleaning,”— 
Kerrick Kleaner.—The Chemical Processes 
Co., Los Angeles, Calif. 


(298) Crecurr BreaKers—Circular 1958, 
12 pages, “De-Ion-Grid” oil circuit 
breakers, for indoor service in voltages 
from 15,000 to 34,500 and interrupting 
capacities from 500,000 to 2,500,000 kva.— 
Westinghouse Electric & Manufacturing 
Co., East Pittsburgh, Pa. 


(299) Morors—Leaflet GEA-1366, Type 
KR totally inclosed a.c. hoist motors.— 
General Electric Co., Schenectady, N. Y. 


(300) Gas Encines—Folder, industrial, 
stationary, gas engine units.—Caterpillar 
Tractor Co., Peoria, IIl. 


(301) Om Circuit BreaKers—Circular 
1771-B; Types B-16-A, B-20-B, B-24-B, 
B-28-B and B-32-A oil circuit breakers.— 
Westinghouse Electric & Manufacturing 
Co., East Pittsburgh, Pa. 


(302) WeLtp1nc—Folder, 4 pages, 
“Torchweld Non-Flash torch for welding 
and cutting.”—Torchweld Equipment Co., 
224 No. Carpenter St., Chicago, III. 


(303) Cuatns—Catalog No. 1192, 144 
pages—specifications, dimensions, strength 
and list prices of a large variety of chains. 


—Link-Belt Co., 910 S. Michigan Ave., 
Chicago, IIl. 


(304) Snow Removat—Folder “Protec- 
tection From Hazards of Blizzards.”— 
Caterpillar Tractor Co., Peoria, III. 


(305) Gas Enctnes—Bulletin S-550 S4, 
horizontal 4-cycle double-acting, 30-in. 
stroke engines.—Worthington Pump and 
Machinery Corp., Worthington Ave. at 
‘Warren St., Harrison, N. J. 


(306) Matertats Hanpi_inc — Catalog 
“How Shall We Handle It”; conveyor 
belt problems, details of belt construction 
and suggested applications——Diamond Rub- 
ber Co., Inc., Akron, Ohio. 


(307) Morors.—Publication F 1224, two- 
pole, geared head midget motors.—Barber- 
Coleman Co., Rockford, III. 


(308) TorcHEs—Booklet, “Prest-O-Lite” 
torches for soldering, brazing and heating. 
—The Linde Air Products Co., 205 East 
42nd St., New York, N. Y. 


(309) Power Drive—Bulletin 602, 4 
pages, constant-tension drive, for applica- 
tion to any process requiring a constant 
tension in material being wound onto or un- 
wound from a reel.—Reliance Electric & 
Engineering Co., Cleveland, Ohio. 


(310) Nots—E ELImMInation — Folder 
T-10-9-32. “Silentaire,” a non-mechanica] 
window muffler—Truscon Steel Co., 
Youngstown, Ohio. 


(311) Water MeEtTers—Bulletin W-900- 
B12, 8 pages. Improved cold water disk 
meters—Worthington Pump and Ma- 
chinery Corp., Worthington Ave. at War- 
ren St., Harrison, N. J. 


(312) Testinc—Bulletin No. 9, 20 pages, 
“Olsen Testing and Balancing Machines 
and Instruments.”—Tinius Olsen Testing 
Machine Co., 500 No. 12 St., Philadel- 
phia, Pa. 


(313) STEEL Propucts—Booklet 64 pages, 
“Inland Sheet and Strip Steel Products.”— 
Inland Steel Co., First National Bank 
Bldg., Chicago, Ill. 


(314) BLtowers—Catalog 122, 36 pages, 
“Sterling Blowers and Blower Systems.”— 
Sterling Blower Co., Hartford, Conn. 


(315) SwitcHEs—Catalog 32-A, 40 pages; 
“Palmer Anti-Arc Switches.’"—The Pal- 
mer Electric and Manufacturing Co., 
Waltham, Mass. 
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